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NOTICE TO CONTRACTORS

The informian provided in the following specifications are provided primarily for the technical data required for the produc
and installation of Traffic Signal facilities. All such specifications shall be strictly adhered to. Alleseriditzations and t
speified shall be provided as per each specification.

However, certain ancillary provisions incl ud.iapay, but n
may be waived upon written application to the Commissioner.

All contretors working on BthfficSignal anthtelligent Transpiration SydfEShcpntracts shall have all field personnel
trained in approved Work Zone Safety Certificate programs equal to or greater than the program outlined by the Internc
Municipali§nal AssociatiliMSA)

All field personnel actively engaged in Installation, Maintenance and Modifications of Traffic Signal or dRS systems othe
diggers shall be trained and certified to a level equal to or greater than the progreeriM8taed taffit Signal
Technician level 1.

All persons working on traffic controller installation and ITS equipment installation shall be trained agréroertified by a pre
equal to or greater than the program outiM&ditnaffic Signal Technitéae! 2.

Each person working on bench repairs of Traffic Signal and ITS equipment shall be trained and certified to a level equa
greater than the program outlinBdSATraffic Signal Technician level 3 or greater than the course oullvié by the

traffic bench. Every contractor shall have at least one person certified and trained to a level equal to aighal level 3 benc
traffic signal level 3 field.

All contractors shall have a program in place for continuing education andwatltifidatepgeurrent with technology and
Industry standards.
All contractors shall be a licensed NYC Master Electrician.

Before any work in the field starts on any contract, a plan of compliance to the training requirements nriistgoe submitted in
to the Engineer for approval. This will allow for new contractors to have time to start the training progthe without delayi
contract. In all cases proof of qualified personnel must be submitted to the Engineer prior to the stamtodf field work in |
meeting training requirements at the start of field work.
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Definitions of Words and Phrases

Agencyi entityproviding a specific service for a government, utility company or similar organization, sucl
Transpiration Authoritff AM The Port Authority of New York and New Jersey (PANYNJ); The 1
Transportation Authority (TBTA), Department of Environmental Protection (DEP); telephone, cah
companies.

Department A division of a large organizatitnmasua government, dealing with a specificTubj@epartment, in 1
context of this document refers to the NYC Department of Transportation

Engineei the designated city personnel assigned to a project and responsible for accomplsbijegttbbjstitess

Mayi apermissiveondition. No requirement for design or application is intended.

Midblock Locationlocation of pole extending past 50 feet of point of intersection.
Pull Box' any enclosure with a purpose of splicing catdesntatizer. It may contain overcurrent device.
Record Eawing- the drawing produced by the Contractor showing all the work and locations as actually insta

Shalli mandatorgondition. Where certain requirements in the design or applicatice/pfocediee are described
the ASHALLO stipulation, it is mandatory th

Shouldi anadvisorg ondi ti on. Where the word ASHOULDO is u
not mandatory.

Specificationsi NYCDOT specifications for furnishing all labor and material necessary for installatio
maintenance of traffic signal and intelligent transportation systems

Specification Bawingi refers to the traffic signal specificatanglr
Streetlights BecificatiorDrawingi refers to streetlights specification drawing
SupplementaryrBwingi the drawing containing revisions to the original drawing.

Trolley Polé a pole used exclusively to support wiring to supply electadahpsitveehicles
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Abbreviations
AC Alternate Current
ADSS All Dielectric Self Supporting (cable)
AISC American Institute of Steel Construction
AIS American Iron and Steel Institute
AP Access Point
APS Accessible Pedestrian Signal

ASTM American Society for Testing and Materials

AWG American Wire Gauge

BCI Battery Consul International
BIU Bus Interface Unit
CCl Contact Closure Interface

CCTV Closed Circuit TV

CDMA Code Division Multiple Access

CPU Central Processing Unit

CSA Canadian Standards Association

DCAS Department of Citywide Administration Services
DWS Department of Water Supply

EMI Electromagnetic Interference

EPDM Ethylene Propylene Diene Monomer (gasket)
FCC Federal Communications Commission

FHSS Frequency Hopping Spread Spdteaimology
GPRS General Packet Radio Service

GSM Global System for Mabdenmunications
HDPE High Density Polyethylene

IEEE Institute of Electrical and Electronics Engineers
IMSA International Municipal Signal Association
IP Internet Protocol

IPCEA Insulated Power Cable Engineers Association

ITS Intelligent Transpiration System

ITUT Internationdklecommunication Union Standardization Sector
LED Light Emitted Diode

LSA Least Square Average

MDPE Medium Density Polyethylene
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MIB
MIB
NC
NEC
NEMA
NPSM
NPT
NTCIP
NYC
NYCDOT
NYCWIN
OTDR
PPP
PR
PSI
QA
RFI
RMS(V)
RTT
RVD
RVDS
SNMP
SOOW
STMP
TCP/IP
THD
T™C
uL
VAC
VTCSH

Management Information Base
Management Information Base

National Coarse (thread)

National Electric Code

NATIONAL Electrical Manufacturers Association
National Pigggtraight Machine

National Pipe Thread

National Transportation Communications for ITS Protocol
New York City

New York City Department of Transportation
New York City Wireless Network

Optical Time Domain Reflectometer

Point to Point Protocol

Repeater

Pounds per square inch

Quality Assurance

Radio Frequency Interference

Root Mean Squal®dltage)

Real Time Text

Radar Vehicle Detector

Radar Vehicle Detection Station

Simple Network Management Protocol

Servicelil resistant jack€l| resistant insulatidweather resistant (cable)

Simple Transportation Management Protocol
Transmission Control Protocol/Internet Protocol
Total Harmoriistortion

Traffic Monitoring Center

Underwriters Laboratories Inc

Volts AC (power)

Vehicle Traffic Control Signal Head
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GS.1NYCDOTGeneral Specifications

GS.1.1Scope of Project

GS.1.1.1This project is for furnishing all labor and material nedastaltgtifmm, removal and maintenance of
traffic signals and ITS equipment as specified in these Specifications. It details the needs to install or rem
traffic signal equipment and perform other related work at the request of the Departatiemt fof Transport
control of traffic on the street network and other public places of the City.

GS.1.2Work Included

GS.1.2.1The Contractor shall furnish all the necessary labor and material to complete the work contained herein v
the exception of certain materials anchenfuipat will be supplied by the City. Materials and equipment
supplied by the Department shall be picked up and transported by the Contractor, to the job site c
Contractords warehouse. Materials andinttequi pmen
following Specifications and the Detail Specifications will describe their use and installation.

Gs.122A1'1 work done that affects the structures and p
or Agencies, such as, streetlightsakigienwadways utilities and subways shall be done to the satisfaction
of such Department/Agencies.

GS.1.2.3The Contractor shall make all necessary arrangements for street openings directly with the Department
Transportation or other Agency having jurisdiction.

GS.1.3Time
GS.1.3.1t is hereby specified that the work covered by this Contract shall commence days after t
award of the Contract and shall be completed within consecutive calendar days in accordan

with Chapter 3 of the agreement.

GS.1.4Drawings

GS.1.4.1n addition, the Contract Drawings of the Department, which are necessary to illustrate the method
procedure of the proje hereby made a part of these Specifications.

GS.1.5Interpretation of Apparent Omissions

GS.1.5.1The apparent silence of the Specifiaaidasany detail, or the apparent omissions from them of a
detailed description concerning any work to be done and materials to be furnished, shall be regarded
meaning that only the best general practice is to prevail and that only the besbtrkatanahianid
to be used. Interpretation of these Specifications shall be made upon that basis.

GS.1.6Conflict

GS.1.6.1should conflict occur in or between the drawings and specifications, the Contractor shall be deemed to h:
estimated on the more expensive waygatheéowork, unless they have asked for and obtained a decision
in writing from the Commissioner before the submission for bids as to what shall govern.

GS.1.70mission of Details

GS.1.7.1All work called for in the Specifications but not shown on the Contesxenin fvair, pr vice versa,
and work not specified in either the Contract Drawings or in the Specifications but involved in carrying c
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their intent or in the complete and proper execution of the work, required, and shall be performed by t
Contractor dsough it were specifically delineated or described.

GS.1.8Contractor to Verify Dimensions

GS.1.1. TheContractor shall verify all dimensions and details shown on the drawings or other data received from t
Engineer and shall notify the Department of all eriiorss,aroisfticts, and discrepancies found therein.
Notice of such errshall be given before the Contractor proceeds with the work.

GS.1.9Supplementary Drawings

GS.1.9.1The Engineer may make revisions which are to the advantage or in the best interesy dintiee City at a
before or during construction. When such a revision is indicated, a letter of intent will be given to tt
Contractor. The letter of intent will be followed by four copies of revised drawings and four copies of tl
Specifications (if these latéeremuired). The drawings will be known as Supplementary Drawings and the
Specifications as Supplementary Specifications. It is anticipated that all revisions will remain within the scc
of all contract items.

GS.1.9.2These Supplementary Drawings and Spesifteatidoe binding upon the Contractor with the same force
as the original Contract Drawings and Specifications.

GS.1.10Record of Work Done

GS.1.10.Irhe Contractors shall maintain an accurate record of the work as actually installed during the progre
thereof. Befor@dl payment, the Contractor shall furnish to the Engineer, within 30 consecutive calendar
days after completion of the work at each intersection subject to his approval, one complete set of drawir
in CADD and PDF format showing all of the workarsdtlmranf as actually installed, except that if
signs are installed, the Engineer may accept in his discretion a tabulation showing the location and type
mountings of each sign. Record drawings shall be the same size as the Contract Drawings.

GS.1.10.Z'he Catmactor may avail himself of the opportunity securing at his own expense a set of photographic
reproductions on Mylar made from the tracings of Contract Drawings, upon which he shall indicate ¢
changes and corrections occurring in the work as augtletkg ceupplemented by such other drawing
made with ink on Mylar as may be necessary to indicate all work and locations thereof in detail as actue

completed. The Contractorés attention ridsef partic
all subsurface and concealad so that the record drawings may contain this information in exact detail
and location.

GS.1.11Changed Conditions

GS.1.11.1f, during the progress of the work, conditions are discovered which make it impossible to produce
accordance with the best general practice, or should cause any change in the work from that specified, 1
Contractor shall refer the matter to theeEbgiioee proceeding with the work. If the Contractor fails to
make such reference to the Engineer, the Contractor may proceed at their own risk, and should such w«
not be satisfactory to the Engineer, the Contractor shall remove and replddiidnaithost to the
satisfaction of the Engineer.

GS.1.12\otice Required for Inspection

GS.1.12.TThe Contractor shall keep the Engineer informed in advance of the time and place at which they intend
do work in order that proper arrangement may be made foNosfieation.is to be by FaxMaiE
to the Departmentds Electrical I nspectMaibn Uni t
information shall be given at projeoffkizketing.
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GS.1.13Permits

GS.1.13.TThe Contractor shall procure all the necessidty ipethe name of the Department for opening
sidewalks and pavements with permit fees, if any, charged to the Department. All other permits required
this work shall be obtained by the Contractor at their own expense and in their own name.

GS.1.14Structuresand Proportion

GS.1.2. Before doing any work over, under, or near duct lines, vaults, subways, street lights, or other structures
properties, the Contractor shall, at their own expense, make such arrangements as shall satisfactory to 1
owners of the struesior properties, for properly removing or protecting them during the progress of the
work. Any damages to such structures shall be reported immediately to the owners and to the Engineer ¢
shall be repaired by the Contractor, at their own expera#stadiion of the owner, Engineer, and the
Department/Agency having jurisdiction.

GS.1.15City Monuments and Marks

GS.1.3. The Contractor shall not disturb or excavate within three feet of any city monuments which may be witt
the limits of, or be disturbed by dHe twut shall cease operations at such places until the said
monuments have been referenced and reset or otherwise disposed of, except upon special permit from f
City of New York. After permission has been given to remove the monument, th# @&atiactor sh
and preserve such monuments, and if required, remove same to a point designated by the Engineer. T
Cost of such work shall be included in the unit cost bid for all items.

GS.1.16Cooperation Among Contractors

GS.1.4. The Contractor engaged in the perferaiahe work in the Contract is hereby required to execute each
and every order given in cooperation with Contractors who may be affected by the execution of such ord
Any work begun must be conducted under a sehadalegpd with any such othetr&uors to the
end that the work of all Contractors at one location may proceed continuously and as efficiently as possib

GS.1.1AWWor kmends Compensation I nsurance
GS.1.5. Before performing any contract work, the Contractor shall procure and maintaim déiting the ter
Contract, Workmendéds Compensation I nsurance in ¢

such insurance shall be furnished to the Department.

GS.1.18ublic Liability and Property Damage

GS.1.6. Before commencing work at the site, the Cofaiciyocire and maintain during the life of the
Contract except during the guarantee period, such Public Liability Damage Insurance, in an amount not e
than the coverage specified in Schedule A, as shall protect hirfCardrhtastperformiogkvat
the site from claims of damages for bodily injury, including death, and claims of damages for proper
damage which may arise from operations umdatréttis whether such operations be by himself, by
any suiContractor, or by anyone diredtigiactly employed by either of them.

GS.1.7. The lower limit on Public liability shall cover injury or death to any one person and the upper limit shall co
injury or death to two or more persons resulting from any ofid@doidentmit on propextyatie
shall cover claims arising out of any one accident and the upper limit or aggregate shall claims arising ou
two or more accidents.

GS.1.8. Two certificates of such insurance shall be furnished to the Department.
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GS.1.190wners Protective Liability and PropBaynage

GS.19. Before commencing work at the site, the Contr
Protective Liability and Property Damage Insurance Policies, in not less than the coverage specified
Schedule A, as shall protect the City ageimstdiing from the operations of the Contractor and his
subContractors. The lower and upper limits shall apply similarly to the corresponding limits for Publi
Liability and Property Damage Insurance.

GS.1.10. The policies shall insure the State and CityrofiNsall contain, by rider annexed to said policies the
following provisions:

GS.1.10.1.Notice under the Policy of the Insured shall be addressed to the Enginé€R i@eedrst 3
Boulevard, Long Island City, New York 11101.

GS.1.10.2.Notice of Accident shall be ¢pyehe Insured within sixty (60) days after notice to the Engineer
such accident.

GS.1.10.3.Notice of Claim shall be given to the Company within sixty (60) days after such claim shall be file
with the Comptroller of the City of New York.

GS.1.10.4.Notice of Cancellationalicl? The policy shall not be cancelled, terminated, modified, or changed
by the Company unless ten (10) days prior written notice is sent to the Insured by registered mail ar
addressed to the Engineer, nor shall it be cancelled terminated, rhadijed, byr the
Contractor securing such policy without the prior consent of the City of New York.

GS.1.10.5.The presence of Engineers or Inspectors of the Insured at the work site under the contract with th
Insured shall not invalidate the policy of insurance.

GS.1.10.6.Thepolicy shall not be invalidated by reason of any violation of any of the terms of any policy by the
insurance company to the Contractor.

GS.1.20Excise and Transportation Taxes

GS.1.11.Pursuant to Section 5 of the Proposal for Bids, the Contractor may be exengagohdranofth
Federal Excise and Transportation Taxes in accord with the following:

GS.1.11.1.Excise Tax Exemption Certificates, where required by the Contractor, will be certified by the
Department for items which fall within the scope of the Contract andewdxemptayom
Federal Excise Tax.

GS.1.11.2.The Contractor in order to obtain exemption from the three percent (3%) Federal Transportation Te
shall notify all suppliers that shipping pa
Consignee, C/O A.B., Goott or 0, nor certificate of exempti

GS.12JEngi neer sd Power s

GS.1.12.Each and every feature of the performance of this Contract shall be subject to the inspection and appro
of the Engineer. All work shall be done in a substantial and workmamitkéorhansatisfaction.

GS.1.13.The Engineer and his inspectors and agents shall at all times have access to all places of manufactu
where materials are being made for use under this Contract, and shall be accorded full facilities fc
determining that all sonciterials are made strictly in accordance herewith.

GS.1.14.To prevent disputes and litigations, the Engineer shall in all cases determine the amount, quality ar
guantity of the material and work which are to be paid for under this Contract andedtiogtiestions in
thereto. The Engineer shall explain any doubt as to the meaning of the Specification and give any directic
necessary to complete of the previsions thereof.

GS.1.15.The Engineer shall decide every question which may arise relative to thef gbifoGuatraetamn
the part of the Contractor. The decisions of |
superiors and that decision shall be final and conclusive.

Page26



NYCDOTGeneral Specifications

GS.1.16.0rders and directions may be given orally by the Engineers to theorCtivgia@athorized
representative and shall be received and promptly obeyed, confirmed in writing of such orders promptly
possible. The Contractor or their duly authorized representative shall be present at all times at a place
places to be desaged by him to receive orders and directions from the Engineer.

GS.1.17.The Contractor shall promptly comply with every direction which shall be given by the Engineer, includi
any direction which the Engineer shall give by way of withdrawal, mod#icstiafsaory nerevious
direction given by the Engineer.

GS.1.22Time for Execution of Orders

GS.1.22.71An order to perform any work under the Contract shall be executed as ordered by the Engineer aft
service thereof on the Contractor, provided the necessary pmradtpramsly by the City, unless for
good cause shown, the Commissioner shall grant further time.

GS.1.22. 211 work commenced at any intersection shall be continuously executed in an orderly and expeditiot
manner until all the work is completed and acceetEddigeer, including repaving as required.

GS.1.23Payments

GS.1.23.10n or before thetlday of each calendar month in accordangdiel39n the Agreement, the
Contractor shall render to the City a statement of the amount due the Contractor for performing th
provisions of the contract during the proceeding calendar month. Such statement shall be furnished in s
form and contain suchitets the Department may prescribe. Only completed items shall be shown on the
statement since no payment will be more for partial items.

GS.1.23. 21 work performed will be paid at the unit bid price for that item by the Contractor. There will be som
instancesvhere the Contractor will be prohibited from working during regular hours by the City. In these
situations, the Contractor will be paid omehall tmes the unit bid price for items of work which must
be performed during this premium time.

GS.1.23.3Vlonthly panents will made for the required work performed upon completion of each phase of
construction at each intersection. Those phases are to be:

GS.1.23.3.Trenching and Foundations
A Items 1.1 to and including 1.28
A ltems3.1 to and including 5.31
A Item.33 tand includg 5.53

GS.1.23.3.2Viring (including Pole & Signal installation)
ltems 2.1 to and including 2.32
ltems3.1 to and including 3.27
Items4.1 to and including 4.19
Items5.1 to and including 6.14
Items7.1 to and including 7.63
Iltems8.1 to and including 8.7

GS.1.23.3.Final Restation
A Item 5.54

Too Too Too oo T I

GS.1.24Precautionary Measures

GS.1.24. 24l equipment requiring insulation in order to prevent danger to life or property shall be thoroughly insula
by the Contractor at his expense. Lamps, wires, conductors, and other movable equipmeént shall be placec
such locations and in such manner as will prevent unauthorized persons from handling or tampering w
them. Ladders, guards, etc., shall not be left attached to or resting against lamp poles or poles.

Page27



NYCDOT Specifications for Traffic Signals & ITS Systems June 2017

GS.1.24.2Vhere excavations occur in sidewalks or athrapedays, the Contractor shall provide a safe and
orderly pedestrian passage around the excavation area. The pedestrian passage shall not subjec
pedestrians to hazards from traffic or construction operations nor cause the pedestrians to walk upc
unsitable or hazardous surfaces.

GS.124At the end of each dayés work and at al | ot he
equipment and other obstructions shall be removed from that portion of the roadway or sidewalk norma
open for traffic.

GS.1.24.4heContractor shall use all standard precautionary measures as required by the work involved to elimina
danger to life or property such as barricades, warning lights, plates, etc. in conformance with, or exceedi
city codes.

GS.1.25Maintenance of Traffic

GS.1.25.TThe ©ntractor is placed on notice that the maintenance and protection of traffic is considered as importa
and necessary an item of work as is the actual construction itself. The Contractor at all times shall condi
their operation in such a manner asute the safety of the motorist, the pedestrian and his own
employees. The Contractor shall adhere to the procedure set forth in the: Regulation Manual on Tempor
Traffic Control by Barricades and ChaGomrell i zat i c
Devicesdo which can be reviewed at the Departmen

GS.1.25.ZThe Contractor shall perform his work in such manner and sequence as to maintain vehicular an
pedestrian traffic at all times and to malingmicefss to adjacent private properties as approved by the
Engineer. The Contractor shall maintain at all times safe and adequate ingress and egress at intersecti
roadways and abutting properties of existing or new access points unless ottexivbgettzaithori
Engineer. The Contractor shall conduct his operations to insure a minimum of delay to traffic. Stopping tra
for more than five minutes is unsatisfactory. Equipment and personnel necessary to attain and maintair
satisfactory riding surfstal be available and used promptly as needed, both when work is under way and
when work is temporarily suspended. The Contractor shall give special attention to maintenance of
satisfactory travel way over weekends, holidays and during the winter season

GS.1.25.3raffic will have to be shifted from lane to lane in stages to conform with thstretetips refoeored
under thisddtractThe Contractor shall not occupy any traffic lanes of those required to lremain open
case of t he Gitedneedaocuseosuch a traffielame, mondideration will be given pending
approval of &lgencies having jurisdiction

GS.1.25.4A1l excavations in the traveled way shall be backfilled or covered with plates, subject to approval of tt
Engineer, adequate to witldsthe traffic using the roadway. The backfilling or plating shall be completed
prior to any period during which the street must be open to traffic as indicated on the permit from tt
Department of Transportation or as directed by the EngineerlliSgar béatkiig shall not be removed
until the end of the period as stated on the permit.

GS.1.25.5The Contractor shall install and maintain, as directed by the Engineer, all signs for directing, warnin
detouring and rerouting traffic TlmvDepartment shathish the signs requifidte Contractor shall
furnish, install and maintain warning lights, barricades and other devices including flag personal necessan
adequately inform the motorist of unusual or unsafe conditions and guide him safeiptthombugh th
work area. Any area judged by the Engineer to be especially hazardous, shall be marked by the Contrac
by the using signal flashers with large reflectorized lenses, and reflectorized markings where required. T
Contractor shall cause alsdigahers, and other markings to be removed, moved or changed immediately
as the conditions and hazards they indicate are eliminated or altered.

GS.1.25.&ll city streets used for hauling of materials shall be kept clear of debris and maintaineefat all times and
in a condition satisfactory to the Engineer. All hauling on City streets shall be subject to the rules ar
regulations of the City.

GS.1.25.1f the Contractor fails over a period of 24 hours in adequate maintenance and full protection of traffic, t
Engineer ay order the correction of the adverse condition by another Agency, using hired equipment anc
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personnel for the Contractordéds account. These ¢
this Contract.

GS.1.26Equal Quality of Material

GS.1.26.14ll material ardjuipment which are designated in the Specifications by a number in the catalogue of any
manufacturer or by a manufacturerds grade or tr
article and fixing the standard of the quality and &tfish.n\ierials shall be used under this Contract
unless they have been approved prior to their usage by the Department writing as equal to the item specifi
The submission of any material or equipment as the equal of the materials or equiiprtient set forth
Specifications as a standard shall be accompanied by illustrations, drawings, descriptions, catalogue
record of tests, samples and any and all other information essential for judging the equality to the materic
finish and durability of thetifipd as standard, as well information including satisfactory use under similar
operating conditions.

GS.1.2Material Storage

GS.1.27.TThe Contractor shall maintain storage space within the City sufficient to accommodate all equipment a
material as may be furnisiyetido City. A substantial part of this space shall be within a building and shall
be dry and heated when necessary. Deliveries of such equipment shall be made F.O.B. New York City, ol
the option of the City, at a point within the City designaiadibgeheAll loading, hauling, unloading
and stacking of equipment furnished by the City shall be performed by the Contractor at their own cost a
expense.

GS.1.27.21 equipment while in the possession of the Contractor and until installed and actefhted shall be
Contractorés ri sk, except at |l ocations where tt
reasonable time, due to some act or omission on the part of the City. The Contractor shall keep an accur:
inventory record dfroivned edpment and materials, showing daily transactions and current balances,
available for inspection at any time. The Contractor shall submit a monthly report within five (5) consecut
calendar days after the end of each month showing openinganaanicé&amsactions, location of
equipment installed, salvage and junk entries, closing balances and shall conduct a physical inventory of
city-owned equipmemidamaterial handled under tmgr&&t. Two copies, certified by the Contractor, of
the month report and inventory shall be submitted to the Department.

GS.1.27.3Vhen ty-owned equipment is removed, it shall be taken down with due care and in a workmanlike
manner , the items shall be mar ked f stockimtdee nt i f i c
Contractordés premises subject to further order
Contractor to the Departmentés designated stora
the Engineer. This does not éohgblete equipment which is specified in Section 29.

GS.1.27.4At the expiration of the Contracty-alvoed in the possession of the Contractor shall be returned at the
Contractords expense to the De BabrMetmgiantAbesin War e h o
Middle Village (Queens), NY 11379, any other locations within the limits of the City of New York designat
by the Department, or as directed by the Engineer. Material/equipment will be accepted between the hour:
8:00 AM and 12:00 PM wilbading to be completed before 3:00 PM, Monday thru Friday, except
holidays. The Contractor must notify the Department at least 24 hours in advance of delivery. The Contrac
shall furnish all labor, dunnage, blocking, wedges and equipment neeessi@rydétivery stacking
and storing of material to a height of fifteen (15) feet.

GS.1.27.5The Contractor shall immediately report all damage, otyossmed, @quipment or material while in
their possession.

GS.1.280bsolete Equipment

GS.1.28. 1l obsolete equipment kemidrom the field under this Contract shall revert to the Contractor. The
Contractor shall be responsible for the safe removal of this obsolete equipment from the site of the work.
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GS.1.28.ZT'he obsolete equipment includes the following:
Faurway, two color rigige signal heads.

Type AAO traffic signal pol es.
Type ABO traffic signal pol es.
Type fiCco traffic signal poles.
Type fibo traffic signal poles.
Type Modified ABO traffic signal pol es.

Steel Cylinder wheel guards.

Lead sheathed cable.

Neoprene and polyvinyl chloride jacketed cable determined by the Engineer to be
damaged or defective.

Empty onreturnable type cable reels.

P2, & P3 Pedestrian Signal when damaged beyond repair.

S-1Pole(Bell Shaped Base).P4 and P5 Pedestrian Signadsu(maged beyond repair).
S1, Fl, S10, $14 Type Aluminum SigmddésRwhen damaged beyond repair).

Mland M2 type steel Signal Poles (when damaged beyond repair)

Any controller that is not a Type 170, 179, 2070 or ASTC.

Too Joo To To o o To T T To o Jo Do To I

GS.1.2%xcavations

GS.1.29.14ll excavatiomé backfilling work required for the installation of conduit, foundations, pull boxes, and other
underground structures, including trench excavations, and the removal of curbs, sidewalks, pavement, a
other materials necessary to complete the proggstiamee with the traffic signal design drawings or
work orders shall conform to the following:

GS.1.29.201 excavations shall be done in a neat and workmanlike manner, so as to cause the least possible injury
streets, sidewalks, and other improvements.

GS.1.29.Any prpperty damage caused by the excavations shal
satisfaction of the Engineer.

GS.1.29.4The excavation material shall be placed in such a position as to minimize any damage and obstruction
vehicular and pedesttiaffic and cause the least interference with the surface drainage.

GS.1.29.5The Contractor shall close and backfill all open street excavations within 24 hours and all sidewalks a
other excavation within one week. A week is five working days.

GS.1.29.6I'he Contractor dhraimove all surplus materials excavated from the right of way within 48 hours.

GS.1.29. Refilled excavations shall be well tamped and maintained in a smabtkinaaddcmedition until
permanent repairs are made to the satisfaction of the Agencyibtwmdrheigermanent restoration
of the pavement shall conform to New York City Specifications.

GS.1.29.83\l excavations for pole foundations shall be made to the neat lines of the foundations. No forms will |
permitted as the concrete shall be placed diagtslythe undisturbed sides of the excavation. If an
exception to this is necessary due to poor soil conditions, an alternate method shall be used as approved
the Engineer.

GS.1.29.%pecial care shall be exercised in placing and compacting materichdjacediatetirainage, water
or any other pipes to avoid damage either to the pipes or their alignment.

GS.1.30Restoration of Pavement

GS.1.30.Trhe restoration of pavement shall be in accordance with New York City Specifications.

Page30



NYCDOTGeneral Specifications

GS.1.31Cleaning Up

GS.1.31.Upon completion of the wbdach location, the Contractor shall remove all remaining material and shall
leave the area which may have been affected by his operations, in a neat condition.

GS.1.32Testing of Materials and Equipment

GS.1.32.Trhe Contractor shall make any materials or equipesting fas trequested by the Engineer. Such
materials and equipment shall include concrete, hardware, or any other materials the Contractor is requi
to supply under the terms of this Contract.

GS.1.32.5hould any test show that any material or workmansttinsthedsnecessary to comply with the
minimum requirements of the Department or not in accordance with the drawings and Specifications, t
Contractor, on written notice, shall remove same and replace with other material in conformance wi
Specificatisn The removal, replacement and furnishing of the material shall be at the expense of the
Contractor.

GS.1.32.3All equipment and material furnished or installed under this Contract shall conform to the requirement of
Specifications, and shall not be lessetessary to comply with the minimum requirements of the
Department and all other Agencies having jurisdiction.

GS.1.32.4Vhenever the Specifications or any Agency having jurisdiction requires the acceptance test, the Contrac
shall give written notice to all cwttef the time when he will conduct these tests.

GS.1.32.5The Contractor will furnish labor and all other material and instruments necessary to conduct acceptan
tests at no additional cost to the Department.

GS.1.3Material Requirements

GS.1.33.Blimaterials furnished urdesr ©@ntract shall meet the quality and specific requirements described in the
detail specifications, the responsibility for which shall lie solely with the Contractor.

GS.1.33.2pon award of the contract, the Contractor shall furnish in writing to tieeDsmantesat supply,
types of all items and kinds of materials which he proposes to use in the work.

GS.1.33.3All materials proposed to be used shall be subject to inspection and testing as required by the detz
specifications. The Contractor shall fureighiedtirsamples of material for approval by the Department
and no material shall be used until written notification of acceptance has been received. The initic
acceptance of the material shall in no way preclude further examination and testalgabfitlye mate
time by the Department. Material not meeting specifications must be replaced or corrected at no additiol
cost.

GS.1.33.4he Contractor shall be responsible for all required in the detail specifications.

GS.1.33.5The Contractor shall notify the Departmgtibgnof any writing of any change in sources of supply or
kinds of materials or in the type of any item. Such material must meet the specific requirements, and shall
subject to all testing, inspection and samples as required. The matebmlssathlintdtapproved by
the Department in writing and must meet all guarantees.

GS.1.33.6I'he rejection of any material shall in no way relieve the Contractor from his responsibility of meeting all 1
terms and conditions of the contract. Final acceptanBegsrtthent shall be contingent upon the
Contractor delivering to the Department all necessary certificates evidencing compliance in every respe
with the requirements of all Departments/Agencies having jurisdiction. There will be no direct payment, r
wll the City entertain any c¢laims for AExtra W
the stipulations continued in this Section.
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GS.1.34Special Reports
GS.1341.n addition to all t he necess aipagmisangahertdata cer t

required, the Contractor will file the special forms and reports as required by the New York State Departm
of Transportation. Details of the forms and manner of reporting work completed is contained in a publicat
entitwaeld ficddmnUni form Record Keeping on Highway
of this manual are to be secured by the Contractor and are to be considered part of the requirements of t
Contract if required

END OF GENERAL SPECIFICATIONS
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Chapterl:NYCDOTDetail Specifications forFoundations

C.1.NYCDOT Detall Specifications for Foundations

C.1.1Scope of Work

C.1.1.1The Contractor shall install the foundation cergeifiad ep the traffic signal design drawings or work
orders, two feet eight inches from the face of the curb and in the exact location as shown or describe
therein, unless unexpected conditions, e.g. abandoned foundations, vaults, etc., atedistdvered in
which prevent this installation. The Department shall be notified immediately regarding these conditions.

Cll2ln case that the existin@Astpeé¢e lbirglat npwl ¢rias f |
installed in a midlddocation, the foundation centerline shall be according to the street light foundation
specifications.

Cll13Spread foundation shall be reinforced with rebai
6 inches oefienter to form a perpendidathing pattern and laid three inches from the bottom and the top
of foundation.

C.1.1.4Where obstructions prevent construction of planned foundations, the Contractor shall restore the disturb
area to the pexisting condition and construct a foundafact@atito the Department standards.

C.1.1.5Excavation, supplying backfill material satisfactory to the Department, if necessary, tamping, and sidew:
restoration in addition to the supplying and placement of concrete shall be performed by the Contractor
eah instance.

C.1.1.6Forms shall be true to line and grade, securely and rigidly braced in place. The forms and ground which wil
in contact with the concrete shall be thoroughly moistened before pouring concrete. The forms shall not
removed until the ceterhas thoroughly set. Forms shall be used only in earth and they extend only six
inches below finished grade unless otherwise directed by the Engineer.

C.1.1.7Conduit ends and anchor bolts shall be placed in proper position and at the proper adight Bnd shall b
place by means of a welded steel template until the concrete has set. The center of the template and t
center of the concrete foundation shall coincide unless otherwise directed by the Engineer.

C.1.1.8The Contractor shall install one exireldend in all pole foundations that are to have a controller or mast
arm attached, or when directed by the Engineer. The extra bend shall be closed with pipe caps. Howev
any foundation must have a minimum of three (Fletiznads. shall be hot digaéeanized.

C.1.1.9All Precast concrete slabs (mats) that are required for foundations shall be furnished and installed by t
Contractor as detailed on drawings furnished by the Department in which provision has been made f
inserting and grouting of the enchbods and bends. The Precast sl a
before placement on the unset foundation and concreted in place around its perimeter. The top of the sl
shall be leveled off not less than two inches above the top of curb or sidewalk.

C.1.2Concrete

C.1.2.1The concrete used for the foundations, except as noted, shall be 3,000 pound per square inch (PSI) te
concrete. The materials shall consist of one part Portland cement, two parts sand, and four parts stone
gravel and not more than six ardadfrgallons of water per bag of cement. The materials for each batch
of concrete shall be mi xexhi md omh exfidwiocaoknscisriett ee, i usn
concrete work shall be monolithically poured and vibrated. Mbicbritaistbeen allowed to stand for
more than 30 minutes after wetting shall be used. No concrete work will be permitted during freezing weat
unless written permission is granted by the Department and all standard precautions are taken to prevent
effects of cold weather on concreting.

C.1.2.2Water used in mixing concrete shall be clean and free from injurious amount of oils, acids, alkalis, orgal
material, or other deleterious substances.

C.1.2.3The concrete will be rejected if there is any evidence ridistttpiggement.
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Cl24Wher e -mi xea dmi xAdt rcaonnscirtet e is used, batching plant
delivered to Engineer at time of pouring.

C.1.2.5The stone or gravel shall conform to Grade B Size 7 Type Il (Stones).

C.1.2.6The cemenhall conform to the requirements of the standard specification for Portland cement Type II.
C.1.2.7All sand shall conform to the requirements of the standard specification for fine aggregates Type IlIA.
C.1.2.8If required, conductive additives shall be dddednarete mixture.

C.1.3Sidewalk Restoration

C.1.3.1After the foundation has been installed or removed, the sidewalk or street area shall be restored with the se
sidewalk material surrounding the site in a neat and workmanlike manner to the datigiaeton of the

C.1.3.2When a foundation is poured monolithically to the top of the sidewalk, the area of the sidewalk within the lir
of the foundation shall be considered part of the foundation and no item for Sidewalk Restoration shall ap
for this area.

C.1.3.3When aemporary cement finish is added to a foundation for a future signal pole, the bond, with the
foundation, shall be minimized with a thin layer of sand between the finish and the foundation. An area of
feet square on top of the finish shall be gmumednaately concentric with the center of the pole
connection.

C134A1l new sidewal k flags installed and all sidewal
SO as to present a neat appearance conforming to the surrounding surface.

C.1.3.5lf the pole and foundation is installed in another area than sidewalk area, the surface disturbed shall &
restored in a neat and workmanlike manner to conform to the surrounding surface.

C.1.3.6Backfill material, if necessary shall be supplied by the @onsfeadtdreaplaced in layers not more than
eight inches thick and properly tamped into a compact mass.

C.1.3.7If the foundation is to be abandoned after the pole has been removed, all projections such as anchor rods
conduit shall be cut off below the foarslatace. The sidewalk or other surfaces shall then be restored.

C.138Where the abandoned foundation surface is |evel
of two inches of the foundation, cut off all projections plug the aihduitpamitigs about the six
inches below the surface, and then fill the openings with cement grout. A cement finish shall then be adc
flush with the sidewalk, and if necessary scored to conform to the sidewalk slabs.
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C.1.4Detail Specifications by Items

teml.2l nstall One Type 0S6 or 0TO6 Foundation
The Contractor shall cut a neat opening two feet by two feet and excavate the area to a uniform depth of th
feet as shown on the specification dra@dig Fhey shall then install the numberirathtidends
pointed in the proper direction and connect them to the conduit as shown on the traffic signal design drawin
Anchor rod assemblies shall be installed in the excavation in accordance with the latest revision of tt
specification drawin@OH..

lteml2-l nstall -DaAS TYRer)w&EFowrrFdati on
The Contractor shall cut a neat opening three feet by three feet and excavate to a uniform depth of four fee
on the specification drawii§1F They shall then install the required numbigrcbfliemds pointed in
the proper direction and connect them to the underground conduit as shown on the traffic signal desi
drawing.
Anchor rod assembles shall be installed in the foundation in accordance with the latest revision of tt
specificationaving 01.

tem13l nst al | BnSed  TFyopuen déaM2 o n
The Contractor shall cut a neat opening three feet by three feet and excavate the area to a uniform depth
five feet as shown on the specification drl@@Mgrkey shall then install theenwhlbwinch bends
pointed in the proper direction and connect them to the underground conduit as shown on the traffic sigl
design drawing.
Anchor rod assemblies shall be installed in the foundation in the accordance with the latest revision of t
speification drawing@2.

tem14l nst al | BnSed  TFyopuen dcaM 2 o n
The Contractor shall cut a neat opening five feet nine inches by five feet nine inches and excavate the are:
a uniform depth of three feet as shown on the specificatio®@Rawimey Bhall then install the number
of twench bends pointed in the proper direction and connect them to the underground conduit as shown ¢
the traffic signal design drawing.
Anchor rod assemblies shall be installed in the foundation in aiticotidariatest revision of the
specification drawing0R2.

tem151l nst al | @2nSed  TFyopuen ddaM2 o n
The Contractor shall cut a neat opening seven feet by seven feet and excavate the area to a minimum unifc
depth of the two feet or as shown epettiéication drawir§02. They shall then install the number of
twainch bends pointed in the proper direction and connect them to the underground conduit as shown on t
traffic signal design drawing.
Anchor rod assemblies shall be installed danttegidn in accordance with the latest revision of the
specification drawir@CR.

tem16l nst al | SBnTed  TFyopuen déaM 2 o n
The Contractor shall cut a neat opening four feet by four feet and excavate the area to a minimum unifo
depth of the fifeet or as shown on the specification drawing. They shall then install the-inamber of two
bends pointed in the proper direction and connect them to the underground conduit as shown on the tra
signal design drawing.
Anchor rod assemblies shahdialled in the foundation in accordance with the latest revision of drawing
F002.

tem1.7l nst al | €3N Eoundatigne o M2
The Contractor shall cut a neat opening seven feet by seven feet and excavate the area to a uniform deptt
three feet as @lwn on the specification drawd@@.FThey shall then install the numbeinahtivends
pointed in the proper direction and connect them to the underground conduit as shown on the traffic sig!
design drawing.
Anchor rod assemblies shall be instatfexifoundation in accordance with the latest revision of drawing
F002.

ltem1.8]l nst al | 2nTed  TFyopuen doaM2 o n
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The Contractor shall cut a neat opening eight feet nine inches by eight feet nine inches and excavate the a
to a uniform depthwb feet as shown on the specification dra@2nghey shall then install the number

of twanches bends in the proper direction and connect them to the underground conduit as shown on th
traffic signal design drawing.

Anchor rod assemblies shallstaléd in the foundation in accordance with the latest revision of drawing
F002.

tem191l nst al | Foundation for Ground Mount Controller
The Contractor shall cut a neat opening four feet by twoheetasid @acavate the area to a uniform
depth of three feet. He shall then install the nhumbectobmals in the pointed in the proper direction
and connect them to the underground conduit as shown on the traffic signal design drawing.
Anchor rod ammblies shall be installed in the foundation in accordance with the latest revision of the
specification drawin@dB.
The base casting shall be installed and leveled after the foundation is poured and before the cabinet is bol
in place.

Item 1.101Install One 32 inch Diameter by 9 inch Steel Cylinder
This item provides for the installation steel cylinder as shown on the specific@én Eegwiagt -
for the foundation under the cylinder shall be paid for under the foundatiorStévedal¢he Bid
The anchor rods shall be equally spaced as shown in the specificatied0tiranth§OZF of the
foundation for the pole specified. The Contractor shall install the nimobdrenidsvpointed in the
proper direction and connect thin@ tmderground conduit as shown on the traffic signal design drawing.
The foundation and pedestal shall be monolithically poured to a point level with the top of the form.
A Precast concrete slab, specification dra@dngiiall be set in the cananethe cylinder, with the top
leveled before the concrete sets.
The Contractor shall furnish the sheet steel cylinder and the precast slab as shown on the specificatic
drawings-B05 andB04. The steel cylinder shall be painted as per Engineer.

Item1.11- Install One Foundation to Underground Structure
A special foundation will be specified when the distance between the top of an existing subsurface struct
(substructure) and the sidewalk is such that no other type of standard foundatibrT hisytyipe us
foundation is to be installed only when shown on traffic signal design drawing, noted in the work order
directed by the Engineer.
The Contractor shall cut a neat opening to afford himself ample working room. Any damage or injury to t
sulstructure or its waterproofing other than specified on detailed traffic signal design drawing shall b
repaired by the Contractor at his own expense and to the satisfaction of the owner of the substructure a
the Engineer.
The Contractor shall removecangrete on the steel of the roof of the substructure to afford a good
connection by welding. Two wide flange beams shall be connected to the existing roof beams by continuc
fivesixteenth inch fillet welds all around the ends of the beams.shlliveddifogm to the American
Institute of Steel Construction (AISC) standards.
After the wide flange beams are in place, the anchor bolts shall be installed by using two four inch by thi
inch by thrdeurth inch zee bars to bear on the bottomiad flenge beams. The Contractor shall then
install conduits and required bends. After beams, bolts, zee bars, etc. are in place, 3000PSI concrete st
be poured and rodded to insure filling the area between the bottom of the beams and wadktop of the side
for the entire length of the wide flange beams.
Waterproofing shall be repaired according to the specifications of the entity owning the substructure.

Item 1.12Install One Foundation to Underground Structure over Railroad Tracks
This item is thensa as Item 1.11 except the additional cost of premium work hours, flagman, equipment,
etc., shall be included as part of this item.

tem1.13l nst al |l -O$ée HowpredadtM on !'!'!I OBSOLETE! !
Item 1.14Install One Precast Concrete Slab (Mat) onrgxigtundation
Il nstall and | evel a precast concrete slab (mat

standard foundation in the following manner:
Chop out sufficient amount of existing concrete to accommodate slab (matyréteedlakvun gnout
for the new top surface of the required foundation.
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The Contractor shall furnish and install nipple and bolt stud extensions and provide all concrete work why
foundation is below grade.

Item 1.15Probe and Restore to Existing F@tohdition (Per Cubic Foot)
Whenever a Contractor cannot install a proposed foundation due to subsurface conditions, they shall rest
the disturbed area to existing conditions. Payment shall be made on a cubic foot removed basis but shall
exceed thectual volume per foot of depth as shown on standard foundation drawings. The permanent
restoration of sidewalk or roadway shall be paid for under the respective items.

tem1.16Rewor k Any Type FouhdabdéoBFBetoeTJaRela Type 0S
The Contact or shall be paid under this -liogt edd fT me
series poles in accordance with the latest revision of the specificatiidildrawing F
The reworking shall include the installations of expansion anchamsimiadsn depth and oriented as
shown on the specification dravii@g. Hhe anchor shields shall kdriielfy expansion type made of
case hardened and drawn carbonizing steel with cutting annular broaching grooves.

Item 1.17Install AdditionaConcrete (Per Cubic Yard)
The Contractor shall furnish and install additional concrete as specified in work order or directed by tl
Engineer. This additional concrete shall be paid for on a cubic yard basis or portion thereof, and shall be
minimum 30 PSI.

tem1.18RemovéOne Type 0S6 or OTO Series Foundati on
The Contractor shalll be paid for the complete r
specification@o1.

ltem 1.19RemovédODne Type 0C6 or oOBSOLE®EHi es Foundation ! I

Item 1.20RemovéOne Type OM6 Series Foundation
The Contractor shall be paid for the complete
specification drawir@0z.

ltem1.21Remove Onled4d Ay p(eFlodiSmeRFo wrFdat i on
The Contractor shalll be plad Ao f
on the specification drawidg1r

(cR ot rhé&eo clioknptl edo® a

Item 1.222 Remove One Foundation for Ground Mount Contr
Foundatioh
The ©ntractor shall be paid for the complete removal of a foundation for ground mount controller cabine
(former Type fAMO cabinet foundation)

Item 1.23Remove One Street Light Foundation
The Contractor shall be paid for the complete removal of afstregatigh as shown on streetlights
specification drawing7B8. A streetlight foundation measures two feet by two feet by four feet deep.

ltem 124-RemovéDne Tvi§é &EMundati on !'!1' 1 OBSOLETE! ! !

Item 1.25Remove Angther Type Foundation (per Cubic Foot)
The Contractor shall be paid per cubic foot of removed concrete for the partial or complete removal
specified in work order or directed by the Engineer, of any other type foundation not included in the:s
Specifiations.

Item 1.26RemoveéOne 32 inch Diameter by 9 inch Steel Cylinder
The Contractor shall be paid for the complete removal of a thirty two inch diameter by nine inch steel cylin
as shown on the specification dra®@tg F

Item 1.27Removeédne 32nch Diameter by 18 inch Steel Cylinder
The Contractor shall be paid for the complete removal of a thirty two inch diameter by eighteen inch ste
cylinder.

Item 1.28Remove One 48 inch Diameter by 27 inch Steel Cylinder
The Contractor shall be fmidhe complete removal of a forty eight inch diameter by twenty seven inch
steel cylinder.
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Item 1.29Raise or Lower Existing Foundation to Grade
The Contractor shall remove pole, remove or add up to 6 inches of concrete to raise or lower a foundatior
grade and reinstall pole. Removal and reinstallation of pole shall be paid for under the appropriate item.

Item 1.301Install NYSDOT Traffic Signal Pole Foundation
Furnish and install a foundation as specified in NYSDOT Traffic Signal PakniognkiE&iB .
The size of foundation will be specified by the Engineer

tem1.3il nstal B6T¥pendslti on
Furnish and 3asFaunhdamnieodydpef &t by 9 feet by 5

Item 1.32Furnish and Install One Standard Street Liglet Agphor Bolt Foundation
Furnish and install of one 2 feet by 2 feet by 4 feet deep standard street light type anchor foundation as f
drawing 8788.

Iltem 1.33Restore Granite, Marble, Cobblestone and Oth&Zdtwmnete Sidewalks
Item 1.34Intentionally left blank

Item 1.35Furnish and Install One Type Accessible Pedestrian Signal (APS) Foundation
Furnish and instafie Accessible Pedestrian Signal (APS) foundation as pedttawing

Item1.36- Install One Coastal Storm Foundatiowf8ra é Pol e
Furnish and instafie 2 feet by 2 feet by 5 feet deep monolithic concrete pour foundation including 24 inch
square by 9 intdo hpaglhe peaessmdwrd aonToi®RreE mespeci f i
be vibrated to elimindtepackets. The 24 inch square pedestal cylinder shall be painted same color as
pole.

Item 1.37Install One Coastal Storm Foundation for Street Light Pole
Furnish and instafie 2 feet by 2 feet by 5 feet deep monolithic concrete pour founda@dninicbludi
square by 9 inch high pedestal for street lite pole, as shown on the specificétidh G@veirejer
must be vibrated to eliminate air pockets. The 24 inch square pedestal cylinder shall be painted same cc
as pole.

Tem1.38instalOe  Coastal Stordd Adumlalaga i on for 08S
Furnish and instafie 2 feet by 2 feet by 5 feet deep monolithic concrete pour foundation including 24 inch
square by 9 inkhAhipdhl ¢,edes tsaH o wmoid. ToBtrdaest speci i
be vibrated to eliminate air pockets. The 24 inch square pedestal cylinder shall be painted same color
pole.

tem1.391 nst al | One CoastalASthalme Foundation for oM
Furnish and instalie 3 feet by 6 feet by 5 feet deep monolithie poocrf®undation including 24 inch
square by 9 in2Adhpghepedesshdwh é0dtOnCoMhete mgspeci f i
be vibrated to eliminate air pockets. The 24 inch square pedestal cylinder shall be painted same color
pole.

ltem1.4@1 nst al | One Coastalddé SRwlrean Foundati on for oM
Furnish and instafie 3 feet by 9 feet by 5 feet deep monolithic concrete pour foundation including 24 inch
square by 9 in8b pbygb, padesth adaingBl0. Chrkkrete supte ci f i
be vibrated to eliminate air pockets. The 24 inch square pedestal cylinder shall be painted same color
pole.

Item 1.4 & Furnish andnstall One88-6 ¢ » 3 dFBuiidation foReal Time Passenger Information (RBR)

Stop Ple Type
Furnish and instalie3 feet6 inchby 3 feet6 inchby 3 feet deep monolithic concrete pour foyratation

shown on the specification drawiih§Eoncrete must be vibrated to eliminate air pockets.

Item 1.2 & Furnish andnstall Oné& 8 x & durdation foReal Time Passenger Information (RBUR)Stop
Pole Type
Furnish and instaiie5 feet by feet by3 feet deep monolithic concrete pour foyradasibown on the
specification drawin@lB.Concrete must be vibrated to eliminaiekaits.
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Item 1.8 & Furnish andnstall Onel 0 86x62x6B8uddation foReal Time Passenger Information (REUR)
Stop Pole Type
Furnish and instaitie10feet by feet6 inchhy2 feet deep monolithic concrete pour foyradasioown
on the specification drawidgyFConcrete must be vibrated to eliminate air pockets.

Item 1.4 8 Furnish andnstall One® 6 x Fdurdatidn foReal Time Passenger Information (RBUR)Stop
Pole Type
Furnish and instafl one9 feet by3 feet byl fod deep monolithic concrete pour foundatgown on
the specification drawi@y &EConcrete must be vibrated to eliminate air pockets.

Item 1.45 Install One Coastal Storm FoundatiorRigal Time Passenger Information (FEU&)Stop Ble
Type
Furnish and instafie 2 feet by 2 feet by 5 feet deep monolithic concrete pour foundat®imdéhcluding
diameteby 9 inch higtylindricgbedestafor Real Time Passenger Information (RTPI) Bus Stop Pole
Type as shown on the specificdtiamning ~010.Anchor bolt assembly shall belConcrete must
be vibrated to eliminate air pocketk6ifisbroundoedestal cylinder shall be painted same color as pole.

Iltem 1.46 RemoveéDne Foundation féteal Time Passenger Information (HBURIStop Pole Any Type
Remoe any type of ReBime Passengafdrmation (RTPI) Bus Stop Pole and adgimentsidewalk

flags
Item 1.47Furnishandnstall5f eet i n Dfamétoeamng ISn afdr Frissed Arm Gamtileven n
Structure
Workunder this item shall consist of the layout and coo$thictioe t i n db6oamedreg shya f!:

foundatiofor trussed cantileg&ucture GF20as per the specification drawdiglénd the contract

documents, either dagtlace or precast. This work may require the use of protective sheeting.

The payment quantity shall be the concrete volume gteovaurfdatiqin the table) in the contract
documents, unless the Enginesnsadnodification to the details shown in the contract documents. If the
Engineer orders a modification to the details shown in the contract documents, the payment quantity shall
the volume of concrete ordered by the Engineer

The unit price bid shadlude the excavation, any protective system(s) required to ensure the safety of the
workers and the public, dewatering, backfill (select granular backfill or concrete), formwork, concrete, &
reinforcement for concrete, excavation and backfglingolgfsteconduit and fittings, restoration of
surfaces in kind, disposal of excess excavated material, and saw cutting.

Item 1.48Furnish and Install Concrete Base for Ground Mounted Controller/Equipment Cabinet Type 334
This work shall consist ofshing and installing a 26"widex32"x48"deep (36" below and 12" above grade)
concrete base for a controller cabinet, in accordance with the plans, specifications, standard sheets,
directions of the Engineer. The 4" thick leveled concrete patérfdtordadion shall protrude 6" from
the foundation on both sides and extend 24" from the foundation.
The unit price bid for this items shall include the cost of furnishing all labor, materials, tools, equipment, ¢
of all saw cutting, excavation, Ihdokfin work, restoration of surfaces, concrete, test holes, conduit bends
and fittings, and concrete work pad. No direct payment will be made for the installation of the power serv
connection and meter base. (Anchor bolts shall be paid undemsgparate

Item 1.49Furnish and Install Anchor Bolt Assembly for Trussed arm Cantilever Strué@fe CT
Anchor bolt assembly (anchor bolts, nuts, washers and plates) shall be galvanized. Quantity and bolt size
trussed arm cantilever structuBe203hall be determined in accordandaevithecification drawing P
015_5and the contract documenypically, there are 6 anchor bolts in the assbidlimgh2diameter
by minimum 5650 | ong.
The payment quantity shall be for the one set of aassentidy installed. The unit price bid shall also
include all templates used to ensure the proper alignment of the anchor bolt system.

Item 1.560Furnish and Install One Foundation for W10x19 Post for NYSDOT Type B Sign
Under this work the Contracédir fslnish and install a foundation for W10x19 post for NYSDOT Type B
Sign, as per the Specification drawibg Band contract documents. The unit price bid shall be one
foundation; and shall include the cost of furnishing all labor, matepialsramdeegsary to complete
the work. (Galvanized posts and breakaway base and hinge assemblies shall be paid for under separe

items or will be furnished by othersEND OF FOUNDATION SPECIFICATIONS
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Chapter2: NYCDOTDetail Specifications forTraffic Signals and Other llluminated Devices

C.2.NYCDODetail Specifications for Pole Erections

C.2.1Scope of Work

C.2.1.1Poles shall be erected on their proper foundations as shown on the specification drawings or as describec
the work order. The Contractor shall install the poles complete, except for Hpesighatpigmdent
covered by other items in the Bid Schedule. They shall furnish all labor and material necessary to erect |
poles.

C.2.1.2Damage or injury to property belonging to either the City or others during the performance of this work will
the direatesponsibility of the Contractor. The Contractor shall repair or replace at their own expense sucl
damaged property to the satisfaction of the Department and the owner of the property. Any material
equipment furnished to the Contractor by theb€itgplélted by the Contractor at their own expense if
lost or damaged.

C.2.13A1 | poles shall be gro@2kfkdegrbyi thednsnot hgroumadhi
The bonding conductor from theR@dfle shall be connected to the gpsendi in the base of the
pole and the galvanized bonding bushing on the conduit nipple. At the service point only shall the bondi
conductor be connecR2€d, tbhe hgalgr anuinde dgbaendidn i
neutralFor additiohanformation see specification dra@@®y F

C.2.1.4Where an existing pole with signs or other approved attachments is replaced by a new pole, the traffic sic
and attachments shall be transferred to the replacement pole and properly orientede@&lhe stainless st
strapping and brackets shall be Type 301 AISI Specifications. Payment for removal and reinstallation
these attachments shall be included in the unit price bid for all contract items.

C.2.1.5Substitution of poles on an existing foundation shall tzes peiid fmie removal and one pole erection.
Relocation of a pole from one foundation to another foundation that is properly fitted to receive it will be p
for a one pole removal and one pole erection.

C.2.1.6The Contractor shall set the pole on its fouvftatitime concrete has sufficiently hardened but not before
the foundation has been accepted by the Engineer. The door or hand hole in the base shall be located
shown on the drawing or directed by the Engineer. The Contractor shall cap unysead pipples and
with oakum and duct seal.

C.2.1.7The pole shall be oriented as shown on traffic signal design drawing, noted in the work order or directed by
Engineer. There shall be a coat-ocbnduoctive paint applied to the lower 7 feet of the pole.fBayment
the norconductive paint shall be included in the unit prices of the contract.

C.2.1.8If the Engineer desires the erected pole to be raked, they will inform the Contractor in writing of their intenti
starting the magnitude of the rake and its eitéctieference to a plumb line and the curb line. In such
instances the pole will be set as requested before tightening the anchor bolts to obtain the desired positior
the pole.

C.2.1.9Under certain conditions and with the approval of the Engineertothen&@oateat the pole with mast
arm and fittings in place; however such approval will only be granted if the Contractor can demonstrate to
satisfaction of the Engineer the method in which he intends to perform the erection and at the same tir
safegual the life and property of others. After erection, the pole shall be cleaned and painted to match th
existing area streetscape or as directed by the Engineer. The cleaning and painting shall be included in 1
unit price for all contract items.

C.2.2Wiring & Poles

C.2.2.1Traffic Signal Polds each traffic signal pole the Contractor shall install cable between the signals or other
illuminated devices and the distribution cable in the base of the pole. The Contractor shall be required
provide a single conduftr each signal section from the signal section to the base of the pole.
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C.2.2.2Traffic Signal Controller Rdlegach traffic signal controller pole the Contractor shall install cable between
the controller cabinet and the signals or other illunicedeshdee pole.

C.2.2.3Streetlight or other Poel&he Contractor shall install cable between the illuminated devices or signals and
the base of the streetlight pole or other source of electrical service as designated by the Engineer.

C.2.2.4All wire contained ia base of the pole shall be place so that the connections be as high in the base as
possible and where possible be positioned into the shaft of the pole to protect the connection points frc
local street flooding

C.2.3Combination Poles

C.2.3.1When a combination p®lshown on the traffic signal design drawing or specified in the work order, the
Contractor shall install the combination pole and foundation in the manner described below.

C.2.3.2The center line of the new foundation shall be installed as per traffjo sigawiihdeor directed by the
Engineer. The Anchor bolts shall be installed in such a way as to allow the poles with one of the flat sides
the pole parallel to the curb line of the street where the street light is located.

C.2.3.3After the pole has beerunilest, the Contractor notifies inspection that the street light can be or has been
installed on the combination pole.

C234Pol es or pedestals removed from their present s
Warehouse (loading bays S6arad 6€6 Metropolitan Ave in Middle Village (Queens), NY 11379, any
other locations within the limits of the City of New York designated by the Department, or as directed by 1
Engineer. Material/equipment will be accepted between the houraraf 8000ARM with unloading
to be completed before 3:00 PM, Monday thru Friday, except holidays. The Contractor must notify tt
Department at least 24 hours in advance of delivery. The Contractor shall furnish all labor, dunnag
blocking, wedges and eneig necessary for the safe delivery stacking and storing of material to a height
of fifteen (15) fefy attachment to the poles shall be removed and care taken off to prevent any damage
there to. The cost of delivering the poles to the desigmeteshaddiché included in the unit price for
removal.
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C.2.4Detail Specification by Items

tem2.tl nstall -Dheaffi§gp@@&@n0iSes Pol es
I nstall-loneetiype &l e as s h-002mitsopropet Idcationsapshawn f | ¢ a
onthe traffic signal design drawings or noted in the work order.
Where dotywymaeif®Bd pole is specified, the Contract
the loose plate furnished with the pedestal until they are ready toritvetédl thebinet thereon. The
controller cabinet will be fastened to the pole by ussgiftthieeh NC stainless steel bolts supplied by
the Contractor. The bolts will connect the loose plate placed inside the controller cabinet which will t
sandvahed between these two plates. All bolts shall be drawn up tight using lock washers furnished by tt
Contractor. The Contractor shall drill fotittieénch hole in the pole shaft as per traffic signal design
drawing or directed by the Engineer.

tem2-l nstall -DAaARS TH@lee 0S
I nstall-l14Ae pygpe &S s hown -Q@initspreperdopation asfshowraoni o n
the traffic signal design drawing or noted in the work order.

tem2.31 nst al | @nde _STeynpsem ioEMMssembly Rale for Sensor Mouhti@BSOLETE!!
tem24l nstall -DAé PFPygbe wiMth Traffic Signal Mast Arm A
I nstal |l -20M0e ptoylpee ifinM | udi ng traffic signal ma st

specification draggs MA01 and MB02 in its proper location as shown on the traffic signal design
drawings, noted in the work order or directed by the Engineer.

tem251l nst al | @ln2e5 OTIOR®BRDIHOTHIE

Items 2.6 Install One foot Traffic Signal MastrAExtension
Install one-fpot traffic signal mast arm extension on existing traffic signal mast arm as shown on the
specification drawing-00B. The removal and reinstallation of signal assembly shall be paid for under
ltems 3.1, 3.18, and 7.5. Paffittsignal mast arm extension to match existing streetscape.

tem2.7l nst-aAb BM e Shaft Extensions

Il nstal |l -200n0e sThyapfet feMt ensi ons as -083handiP04 wothoutt he s p
mast arm as directed by the Engirspercdied in the work order.
tem28l nstall Sensor Maksd PFalnme ofnorExSensorg MoMunt i ng !!
tem291l nst al | One Traffic -BAgnRo6l Mast Arm on Existing
Il nstall one traffi-ZA& i mooladon teesgetificaion mravc@Mak | st i ng
MAQO02, noted in the work order or directed by the Engineer. Paint traffic signal mast arm to match existir
streetscape.

Item 2.10Install One Traffic Signal Mast Arm on any other Existing Pole Type
Install one traffic signal mast arm on any other existing pole type as shown on the traffic signal desic
drawing, noted on the work order or directed by the Engineer. Paint traffic signal mast arm to match exist
streetscape.

Item 2.11Install One Mane Fixture Base LightOBSOLETE!!!
Item 2.12Install Two Marine Fixture Base Ligh@GBSOLETE!!!
Item 2.13Install Three Marine Fixture Base Ligtt88SOLETE!!!
Item 2.14Install Four Marine Fixture Base Ligh@BSOLETE!!!

Item 2.15Reoient One Mast Arm
Reorient one existing arm as shown on traffic signal design drawing, noted in the work order, or directed
the Engineer.

Item 2.16Furnish, Install, Maintain and Remove One Temporary Wood Base Pylon with Traffic Signals
Furnish, indtamaintain and remove one temporary wood base pylon, shown on specification drawing
MIS®@01_2, with signals in its proper location as shown on traffic signal design drawing, noted in the wol
order or directed by the Engineer.
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Item 2.17Furnish, Ingtll, Maintain and Remove One Temporary Wood Base Pylon with Traffic Controller.
Furnish, install, maintain and remove one temporary wood base pylon, shown ed0drayingttMISC
controller in its proper location as shown on traffic signal aesigontdohinithe work order or directed
by the Engineer.

Item 2.18 Furnish, Install, Maintain and Remove One Temporary Wood Base or Pylon with Traffic Controller
and Traffic Signals
Furnish, install, maintain and remove one temporary wood teserpglodrawving MBI _2, with
traffic controller and traffic signals in its proper location as shown on traffic signal design drawing, noted
the work order or directed by the Engineer.

tem2.19Remove One Tvype O0A06, 0 BETEB'r Modi fied oB6 Pol e !
tem2.20Remove One Type 0C6 Pole !''1 OBSOLETE! !
tem221Remove One Type 006 Pole !'"1 OBSOLETE! !

ltem2.22Re move Onled TFiyép eTedrS es Pol e
Remove ofhé;l0Vmed MBIl e as shown o002.t he specificat

Item 2.23Re mov e Onle0 6FlyOpdeTlddBolS
Remove o460 0 Flygpoe-ftorSofi ol e as shown -G t he specif

ltem2.24Remove OnzAdyPel &M
Remove-2d&me pdoMe, as s h o wn-00dcompdete avithitrdffic signal mastnarmd r a wi

and shaft.
tem2.25Remove One 2BWpeodME ! ' I OBSOLETE! ! !
ltem2.26Remove One 5TRwpeodMME ! 'l OBSOLETE! !

Item 2.27Remove One of any other Type Pole
Remove any other type pole not covered sptuifications.

Iltem 2.28Remove One Traffic Signal Mast Arm from any Pole
Remove one traffic signal mast arm from any pole.

Item 2.29Remove One Marine Fixture HOBSOLETE!!!
Item 2.3@
Item 2.35 Remove One Streetlight Pole and Arm and Régeadéo Match Existing

tem2.3%dl nst al2 A®OnkRoloM Shaft Extension and Streetlight
Il nst akRRIAcome |l feMshaf't extension and streetlight
P-003 and/or-604

Item 2.33 Ins@ll One Streetlight or Furnishe®M\ Pol e Foundation Closing Top

tem 2340 Remove One OM6 Seri es Light Pole and Repl ac
Photoelectric Control (PEC)

Item 2.3% Remove One of Additional Streetligithinaire Arm (Twin Type)

Item 2.3® Install One Additional Streetlight Luminaire Arm (Twin Type)

Item 2.3% Remove One Streetlight Bracket form a Wood Pole

Item 2.38® Install One Streetlight Pole

Item 2.3% Remove One Sign Support in Grass or Diat Are

Item 2.4@ Remove One Sign Support in Paved area and Restore Paved Area
Item 2.4 Install NYSDOT Region 10 Traffic Signal Pole with Mast Arm
Iltem 2.43
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Item 2.49

Item 2.44

Item 2.4 Install Five Foot Toll Galvanized Steel Acces¥dulestrian Signal (APS) Pole

tem2.46l nst al | One Alliance Downtown New York (ADNY)
tem246l nst al | One Alliance Downtown New York (ADNY) |

Iltem 2.48 Remove Five Foot Tall Galvanized 8te&luminunfAccessible PedestnsSignal (APS) Pole and
Foundation, and Restore Surrounding Area

Item 2.49Furnish and Install One Trussed Arm Cantilever Struct@20CT
Under this work the Contractor shall fabricate, furnish and erect a Trussed Arm Cantilever Sign structure (
9-20for overhead sigas per the Specificatioawing seriés015and the contract documents. The unit
price bid for each structure for supporting sign panels shall be compensation in full for fabricating, furnish
and erecting the structure complefgeaidies! including upright suppon&y, assemblies, diagonal
bracing, all necessary hardware, nuts, bolts, and washers, and all other material, equipment and lab
necessary to properly complete the work as shown in the contract documents andhealled f
specifications. The cost of all shop drawings, prints and reproducible prints required by the New York St:
Steel Construction Manual shall be included in the unit price bid for this item. (Footings and anchor bo
shall be paid for under sgpatems or will be furnished by others.)

Item 2.50Furnish and Install One W10x19 Post for NYSDOT Type B Sign
Under this work the Contractor shall fabricate, furnish agdheneizedlV10x19 post for NYSDOT
Type B Sigms per the SpecificatiawiohgsetP-016and the contract documditits unit price bid shall
be per linear foot of a post measonethdr base pdgtound to the t@md shall include the cost of
furnishing all labor, materials and equipment necessary to compl¢kentirggibikge assemblies
andif neededreakaway basssemblieshall be paid for under separate items or will be furnished by
others.)

Item 2.51Furnish and Install One Breakaway Base Assembly for W10x19 Post for NYSDOT Type B Sign
Under this work tBentractor shall fabricate, furnish and install a breakaway base assembly for W10x19
post for NYSDOT Type B, Sigiper the Specification dra@§ 2 The unit price bid shalbne
assembly; and shall include the cost of furnishing all |at®ramdaggiipment necessary to complete
the work. Breakaway bases provided in licbhofecmk away posts at the Contr e
at the bid price for #iwaakaway bases. (Footings and appropriate galvanized posts shall lee paid for und
separate items or will be furnished by others.)

Item 2.52Furnish and Install One Hinge Assembly for W10x19 Post for NYSDOT Type B Sign
Under this work the Contractor shall fabricate, furnish and install a hinge assembly for W10x19 post f
NYSDOT TgpB Sighas per the Specification dram® 2. The unit price bid sbhalbnehinge
assemblyand shall include the cost of furnishing all labor, materials and equipment necessary to complet
the work(Footingsappropriate galvanized pastif reedecbreakaway bassebkall be paid for under
separate items or will be furnished by others.)

Item 2.58 Install Five Foot TélluminumAccessible Pedestrian Signal (APS) Pole

END OF POLE ERECTION SPECIFICATIONS
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Chapter3: NYCDOTDetail Specifications forTraffic Signals and Other llluminated Devices

C.3.NYCDOT Detall Specifications for Traffic Signals and
Other llluminated Devices

C.3.1Scope of Work

C.3.1.1The Contractor shall furnish all the necessary labor and materials to install the traffic signals shown on t
traffic signal desigirawings, as described in the work orders or directed by the Engineer. The installations
shall include the placement and fastening of the fittings or supports necessary to install in their prop
positions and the connections of all necessary camgilextershe signals in operation. The Contractor
shall install special fittings between pole and signal head when directed by the Engineer.

C.3.1.2Listed below are the definitions of some of the terms used in the Section:

C.3.1.2.1Traffic Sigréabny highway traffic sidiyawhich traffic is alternately directed to stop and permitted to
proceed

C.3.1.2.%ignal Head An assembly of one or more signal faces that is provided for controlling traffic
movements on one or more approaches.

C31l2.35ignal F acWa y( f DirAgnassrhbdi )i ane or more signal sections that is provided
for controlling one or more traffic movements on a single approach

C.3.1.2.45ignal Sectiermhe asembly of a signal housing, signal lens, if any, and light source with necessary
components (such as visor, louver) to be used for displaying one signal indication

C.3.1.2.55ignal IndicatierThe illumination of a signal lens or equivalent device, consisting of a uniformly
colored Red, Yellow or Green Lens, or corresponding colored arrow lens.

C.3.1.2.65ignal Housirig the part of a signal section that prttectigght source and other required
componeritabove

C.3.1.2.7Signal LernisThe part of the signal section that redirects the light cominghdinedihfr source
and its reflector, if any

C.3.1.2.85ignal Visdr the part of signal section that directs the signal indication specifiealhynp appro
traffic and reduces the effect of direct external light entering the signal lens

C.3.1.2.%ignal Louvéra device that can be mounted insideah gisor to restrict visibility of a signal
indication from the side or to limit the visibility of the signal indication to a certain lane or lanes, or to
certain distance from the stdp line

C.3.1.2.1(Redestrian Signal Héaadl s i gn al head, which contains t
Wal k) and AUpraised Hando (symbolizing Do
traffc control sighal

he
nodt

C.3.1.2.11lluminated Si@nA sign in which the source of illumination is an integral part of the sign (floodlights
illuminating the rsigo not convert the sign to an illuminated sign). It includes any sign where light
shines through a transparentotsem@in s par ent sign facle to il |l umi |

C.3.1.3Traffic signals, pedestrian signals and illuminated sign units installed under this Specification shall be paid
at the bid price per u aiaty, twhaifdh ci i ginghal) &a
regadless of the number of individual sections or illuminated levels. The Contractor shall assemble th
signals in the correct number of sections or levels in the proper sequence in a manner satisfactory to t
specification drawings or the Engineer.

C.3.1.4The Con&ctor shall furnish and install stainless steel strapping, (Type 301) AISI Specifications, for mountir
signal equipment on poles and structures. All straps, and brackets used with the stainless steel strappi
shall also be stainless steel and appydheddepartment.

! MUTCD, 2009; Section 1A.13
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C.3.1.5Where the use of stainless steel strapping for mounting equipment is impractical, the Contractor shall furn
mounting fittings one andhatfeinch by one and-math inch steel bar, appropriately painted, suited to
the conditionsd acceptable to Department standards or the Engineer.

C.3.1.6The Contractor shall drill a hole in the pole as indicated on detailed traffic signal design drawing or as direc
by the Engineer. The hole size shall be determined from the size of theemijipfg®mueed the
particular support. They shall exercise care not to come in contact with any existing service wires on tl
inside of the pole. The Contractor shall install the wire between the sighals and between the signals and
base in the polEhe wires shall be tapped into a cable where exposed and where they pass through the
hole in the pole. The Contractor shall make the necessary connections between the signals and the cal
and shall make all necessary splices. All splices shall yoeopmypdriwith an approved weather
resistant plastic electrical tape and when continuously subject to the weather elements shall be prope
coated with Electrical Coating.

C.3.1.7The cost of installing cable in all poles and mast arms shall be inclitdedcin fitretlug installation of
the items to be installed on the poles or mast arms. The removal of the pole shall be included in the unit pi
for removal of the items on the pole or mast arm.

C.3.1.8All traffic signals, pedestrian signals, and illungnatetiadi be mounted in the proper location and
oriented in the proper direction as shown on the traffic signal design drawings, work orders or as directed
the Engineer.

C.3.1.9All traffic signal heads and pedestrian signals installed prior to hdiatigrth@aosthinto service shall
be completely enveloped (hooded) in burlap sack by the Contractor and shall be included in the unit price
the installation of the signal unit. The hood must be maintained until the signals are placed into service.

C3lllt af fic signals installations and removals don
accomplished in cooperation and coordination of schedules with other Contractors and shall be installed
directed by the Engineer.

C.3.2Signals Removed

C.3.2.1Traffic signals, pedestrian signals or illuminated signs removed from their present sites shall be dismantl
and transported to the Depar t-26detropdlgan AvVa in Blitldteeu s e (
Village (Queens), NY 11379, any o#temiwavithin the limits of the City of New York designated by the
Department, or as directed by the Engineer. Material/equipment will be accepted between the hours of 8
AM and 12:00 PM with unloading to be completed before 3:00 PM, Mondayc#puhietidays. The
Contractor must notify the Department at least 24 hours in advance of delivery. The Contractor shall furn
all labor, dunnage, blocking, wedges and equipment necessary for the safe delivery stacking and storing
material to a hefgh fifteen (15) feet. The cost of delivering the signals to the designated location shall be
included in the unit price for removals.
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C.3.3Detail Specifications by Items

tem3.tl nstall One SigWay Siagmeal &pr one r dr dgpfiafic PSe gnal M
Il nstall one siwvparnyalsifgamad 0()f ommetropfioconfe traffic si
shown on specification drawing s&84S&nd SE14 in its proper location as indicated on the traffic
signal design drawing, work order or as directed by the Engineer. Supplementary drawings may be suppl
by the Department.

tem3.2l nstall One SigWay Siagmeal & )tofdmyiPoledc®@met he Sha
I nstall one siw@gpypalsiaaé o)f amnmér offonde shaft of
drawing SHO1 in its proper location as indicated on the traffic signal design drawing, work order or as
directed by the Engin&aipplementary drawings may be supplied by the Department.

tem331 nstall One Si gnWaly FSaicgen a(l F6g r nedrContra@ioneSupplyivgo o d P o |
Brackets
Il nstall one siwaywl sifarcael o)f ou metr demsmormen the haft (
specification drawingl8E_1 and SEL9_2 in its proper location as indicated on the traffic signal design
drawing, work order or as directed by the Engineer. The Contractor to supply and install required wood p
brackets as shown be specification drawingD8E 3. Where more than one signal face unit (former
ioway sisigstalked ob )he same brackets, additional units to be charged to Item 3.2.

tem341l nst al l One SigWay Siageal &pndigpa onSdel StiBctudcdPet r i a
Face)
Il nstall one s hwpryalsifgancad 0(O)f aurnmer offonpeedestri an s

location as shown on the traffic signal design drawings, work order as directed by the Engineer.
TheContractor shall install signals on supports as shown on specification dra@0%) sdedsISC

otherwise specified and properly orient the signal. The Department shall supply drawings where spec
supports are required. The Contractor shall fabnisitend install the fasteners necessary.

The Contractor must obtain permission from other entities (such as the Transit Authority) if it is four
necessary for theirs workmen to enter upon their property (such as railroad tracks). Where more than o
signal face is installed on same assembly, additional units to be charged to Iltem 3.2 or 3.6.

Item 3.5 Install Pedestrian Signal Head on Wood-Ratractor Supplying Brackets
Install pedestrian signal head on a wood pole as shown on the dipevifigaeir8R29 in its proper
location as indicated on the traffic signal design drawing, work order or as directed by the Engineer. T
Contractor to supply and install wood pole brackets as shown on the specificatib@ Bawihgr&E
more thaane pedestrian signal is installed on same brackets, additional units to be charged to Item 3.6

Item 3.6 Install Pedestrian Signal Head on Any Type Pole
Install pedestrian signal head on any other type pole as shown on the specificafi@d ariisving SE
proper location as indicated on the traffic signal design drawing, work order or as directed by the Engineer

tem3.7l nst al | One SigWaV Shngeal 6prhert oOneBRmauest ri an
(Masonry or Concrete) Per&ac
Il nstall one siw@gunpalsifgaaé o) f oammeér ofiompedestrian si

structure, such as masonry or concrete as shown on detailed traffic signal design drawing, unless otherw
specified in work order or astelitdy the Engineer. The Contractor shall fabricate, furnish and install the
necessary supports. Where more than one signal face is installed on same assembly, additional units to
paid under Item 3.2 or Item 3.6.

Item 3.8 Install a Single Signal Sect Unit on an Existing Signal Head
Mount a single signal section unit at the top, bottom or side of an existing traffic signal mast arm spider
vehicular bracket assembilies.

ltem 3.9 Install a Single Signal Section Unit on an Existing Traffic BigstaArm Mounted Signal Head
When Cable Is Not Adequate
When the cable is not adequate to install a single signal section unit on an existing traffic signal mast a
mounted signal head, the Contractor shall disconnect the cable in the signaldrehgdudhith pehw
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cable using old cable as drag line. The Contractor shall make all necessary splices and connections
replace the signal head into operation.

Item 3.10 Install a Single Signal Section Unit on an Existing Pole Mounted Signal HeadbWherNGt
Adequate
When the cable is not adequate to install a single signal section unit on an existing pole mounted sigr
head, the Contractor shall disconnect the cable in the signal head and pole base and pull in new cable us
old cable as drageli The Contractor shall make all necessary splices and connections to replace the signal
head into operation.

Item 3.11Install a Signal Head on an Overhead Messenger Cable
Install a signal head on an overhead messenger cable in its propenthcaténh asthe detailed
traffic signal design drawing, work order or as directed by the Engineer. Contractor to supply span wi
hangers and weather head entrance fitting, which are to be submitted for approval prior to installation.

Item 3.12InstallSignal Louvers on Traffic Signal Unit (Per Lens)
Install signal louvers on traffic signal unit as shown on the traffic signal design drawing, work order or .
directed by the Engineer.

Item 3.13Reorient One Signal Face
Reorient one traffic signal fapedestrian signal as shown on traffic signal design drawing, work order, or
as directed by the Engineer. The Contractor shall be paid for under this item when an existing signal face
turned from facing one street to another and shall includeghef thargring from one signal phase to
another.

Item 3.14Relndex One Signal Face
Reindex one traffic signal face or pedestrian signal as shown on traffic signal design drawing, work order
as directed by the Engineer.

Item 3.15Hood One Sigh&lead
Completely envelope (hood) one traffic signal head or pedestrian signal in a burlap bag as shown on tra
signal design drawing, work order or as directed by the Engineer.

Item 3.16Raise Signal Head on Any Type Pole
Raise signal head on e pole as shown on traffic signal design drawing, work order or as directed by
the Engineer. Payment will be made for unit bid price which is per signal head.

Item 3.17Remove Signal Head and Install New Signal Head
The Contractor shall remove gxsitinal head and install new signal head on a pole when a change is
necessitated by a AStreet Lighting Modernizatio
per signal head. Where the installation of a pylon is required maattaim anghsdi designated by the
Engineer, the Contractor shall be paid for the installation and removal of pylon under the separate items
the BID SCHEDULE.

Item 3.18 Remove Signal Head from any type Pole
Remove all devices mounted on the suppowmoshraffic signal design drawing, work order or as
directed by the Engineer. Payment will be made for unit price, which is per signal head removed, regardle
of the numberwaoyf ssiiggnaall o )f aucrei t(sfi.on e

Item 3.19Remove Signal Head fronn@tStructures
Remove all devices mounted on the support as shown on traffic signal design drawing, work order or .
directed by the Engineer. Payment will be made for unit bid price, which is per signal head remove
regardless of the number ehvayeginal units.

Item 3.20Deleted

Item 3.21 Remove One Pedestrian Signal Head or Sign Unit or Other llluminated Signs from any Poles
Remove pedestrian signal head or sign units or illuminated signs and connections as shown on traffic sig
design drawingork order or as directed by the Engineer.

Iltems 3.22Remove One Pedestrian Sign Head Unit or Other Illuminated Signs from other Structures
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Remove pedestrian signal head or sign units or illuminated signs and connections as shown on traffic sig
desig drawing, work order or as directed by the Engineer.

Items 3.23Remove a Single Section from Signal Head
Remove a single section and connection from a signal head as shown on traffic signal design drawing, w
order or as directed by the Engineer.

Item 3.24 Remove a Signal Head from Overhead Messenger Cable
Remove a signal assembly and its connection from an overhead messenger cable as shown on traffic sig
design drawing, work order or as directed by the Engineer.

Item 3.25Deleted

Item 3.26 Remove Street light Luminaries and Pigiewtric Control from Street Light Arm
The Contractor shall remove an existing street light luminaire from street light pole and the associated phc
electric control as shown on traffic signal design driewndgy woas directed by the Engineer.
Where the installation of a pylon is required to maintain illumination and so designated by the Engineer, 1
Contractor shall be paid for the furnishing, installation, maintenance and removal of a said under tt
sefrate items in the Bid Schedule. The luminaire shall be delivered to a designated area within the ci
limits or as directed by the Engineer.

Item 3.27Install One Street Light Luminaire and Rléztric Control on Street Light Mast Arm
Contractor shanstall on an existing Street Light Mast Arm one Street Light Luminaire and associated
photeelectric control.

Item 3.28 Install One Long Visor on Traffic Signal Unit
ltem 3.29!IIOBSOLETE!!!

Item3.30l nst al | Traffic Signal 126 Lenses, Three Secti

ltem3.31l nst al | Traffic Signal 86 Lenses, Three Sectior

Item 3.32Furnish and Install Pedestrian Signal (Modular Pole)

Item 3.33Furnish and Install Oistreet Light Luminaire & Photo Electric (Modular Pole)

Item 3.34Install One Pedestrian LED Module in an Existing Pedestrian Signal Housing

Item 3.36Install One Vehicular LED Module in an Existing Vehicular Signal Section Housing
Item 3.36

Item 3.30 Install One Traffic Signal on Mast arm Using Rigid Mounting Bracket

Item 3.38

Item 3.39

Item 3.4@ Install One Accessible Pedestrian Signal (ABRSAPS Informatio8ign on Metal Pole

Item 3.4% Install One Accessible Pedestrian Signal (ABSAPS InformatioSign on Wood Pole
Mount thé\ccessible Pedestrian Signal @R&ppropriatAPS informati@ign by means of wood
screws or metal fasteners. The Contractor shall furnish anthatisitatinagié galvanized steahduit
on thepole or structure from AlRSto the point indicated on the traffic signal design drawing or by the
Engineer. The conduit shall be screwed ARS fhieefurnishing andstallation of this conduit shall be
deemed to be included in the bid prisatefth

Item 3.2 8 Furnish and Install Omeinimum35x110 Pixels Full Color LED Variable Message SigiakéVs)
Post Mounted VMS)

This work shall consist of furnishing and iBa8mgn Pixel Pitofinimun35x110 pixel matrixnon
walk full coldright Emitting Diode (LED) Variable Message Signs (VMS), control equipment, support
materials, testing, training and miscellaneous equipment and services in accordance with NYCDO
Specification 190 and as shown on the plans or directed by the Ergjoeshdidoe provided with
the mounting hardware necessary to attach the sign assembly to the VMS support structure described un
other items.
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(VMS support structure/trussed arm cantilever atrdiestineless modshall be paid under separate
itens).

Item 3.3 8 Furnish and Install Ominimum54x18@Pixels Full Color Netalk LED Variable Message Sign

(VMS)YakaCantileveMounted VMS)
This work shall consist of furnishing and iBa8imgn Pixel Pitokinimun®4x180 pixel matrix non
walk fulcolor Light Emitting Diode (LED) Variable Message Signs (VMS), control equipment, suppor
materials, testing, training and miscellaneous equipment and services in accordance with NYCDO
Specification 190 and as shown on the plans or directed lgeth&aaigsign shall be provided with
the mounting hardware necessary to attach the sign assembly to the VMS support structure described un
other items.

(VMS support structure/trussed arm cantilever atdietireless modshall be paid under safear

items).

Item 3.45Furnish and Install Light Emitting Diode (LED) Travel Time Sign (TTS) Assembly

This work shall consist of the furnishing, installing and testing of Light Emitting Diode (LigD) Travel Time S
(TTS) Assembly (LED Line Matrix VMGSoiitf@ler, Pole Mounted Cabinet, Central Control Software) at
locations indicated in the Contract Documents or as directed by the Engineer, as per NYCDOT Specificat
200.

The unit price bid for each TTS Assembly shall include the cost of laboismagesibls, tools and

equipment necessary to complete the work. Payment for all brackets and hardware required for sign supf
and attachment, all cabling, conduits and surge protection per the plans, documentation, testing referenc
herein, opeiianal support equipment and all other necessary material shall be included under this bid item
Payment for all support brackets required to mount the VMS flush with corresponding fixed sign shall |
included under these items. (The Type B SidouRdat@nhinge assemblsdif needetreakaway

base shall be paid under different items.)

END OF TRAFFIC SIGNALS AND OTHER ILLUMINATED DEVICES SPECIFICATIOI
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C.4.NYCDOT Specification for Traffic Signal Controller
Installations

C.4.1Scope of Work

C.4.1.1The Contractor shalinfsh the necessary labor and material to install the traffic signal controllers and
controller cabinets as shown on the traffic signal design drawing, work order or directed by the Engineer. T
Contractor shall place the controller in operatiomlancacedth the tiring schedule furnished by the
Department. The installations shall include the drilling of poles for placement and fastening of the fittings
supports necessary to install the controller cabinets in their proper positions iandothepdiomueof
all the necessary conductors to place the equipment in operation. The Contractor shall furnish and instal
the base of each controller pole one weather resistant fuse heBteamiter8Guse with set screw J
connector terminalsd connect the fuse holder to the live side of the service feed from the feed controller
cabinet. The cost of installing or removing the cable shall be included in the unit price of those items.

C.4.1.2The Contractor shall supply all the bolts, nuts, btistpegsinget fittings and nipples necessary to
properly secure the controller cabinet in place.

C.4.1.3Listed below are the definitions of some of the terms used in the Section:

C4.131Cont r ol b ¢he palt ¢f Bcortroller@gsembly that is devotedeitiveasal timing of the
display of signal indications

C.4.1.3.XLontroller Assembla compl et e el ectrical device, i ncl ud
cabinet for controlling the operation of a traffic signal

C.4.1.3.Xontroller Cabifidtousing for a controller ass&émbly

C.4.1.3.Z&quipment or Auxiliary Cabimetising for electrical equipment other than controller assembly.

C.4.2Controllers and Controller Cabinets Removed

C.4.2.1Controllers and controller cabinets removibeifrpnesent site shall be dismantled and transported to the
Department 6s War e h ou s26 Mdtropolitard Ave ig Middke Wikage5Quaens), N¥ ) a
11379, any other locations within the limits of the City of New York designaethbytthar Bep
directed by the Engineer. Material/equipment will be accepted between the hours of 8:00 AM and 12:00 |
with unloading to be completed before 3:00 PM, Monday thru Friday, except holidays. The Contractor mi
notify the Department at leasto2ds in advance of delivery. The Contractor shall furnish all labor,
dunnage, blocking, wedges and equipment necessary for the safe delivery stacking and storing of materia
a height of fifteen (15) feet. The cost of delivering the controlieveardimioets to the designated
location shall be included in the unit price for removal.

C.4.3Splices and Connections above Ground

C.4.3.1The Contractor shall make all the necessary splices using solder or, in lieu of soldering, approved solderle
connectors. Alplices shall be properly covered with weather resistant plastic electrical tape. If the splice wil
be exposed to the weather, the Contractor shall properly coat the splice with Electrical Coating.

C.4.3.2The Contractor shall make all connections in theagigrad controller cabinets by means of approved
solderless lugs.

2 MUTCD, 2009; Section 1A.13
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C.4.4Detail Specification by Items

Item 4.7 Install One Controller Cabinet and Controller Assembly on any Type Pole
Install a controller cabinet and controller assembly on anygypecastiown on the specification
drawing 05 or other drawings supplied by the Department in its proper location as indicated on traffic
signal design drawing or work order.
Install the controller cabinet on the poles or supports by means stfabgnancincling the pole as
shown on specification drawid@f36 Fand B07, or support and firmly bolt the near surface of the
controller cabinet at both ends. The straps shall be drawn tight around the structure to prevent movement
the cabinet aft@ositioning. All bolts and nuts shall be fitted with standard lock washers. Where bolts
protrude, cut the bolts short and cover with an acorn nut.
The Contractor shall supply aluminum, straps, nuts, bolts, lock washers, conduit or condsllets, chase nipp
and bushings necessary to complete the installation.
Methods slightly different than those mentioned are sometimes used to install the equipment. If the tra
signal design drawing, work order, or the Engineer specifies another method, aptmmpléteodesc
furnished the Contractor. These methods of installation shall be paid for under this item.

tem4.21l nst al | Controller Cabinet and Controller Assem
I nstall controll er c¢abi n éntits paoped locatiomas indichtdd e traffics s e m
signal design drawing, work order or where directed by Engineer.

tem4.31 nst al | One Type 0P6 or Type OR6 (Former Type 0
Il nstall one Tyer tfHivpe o MA)y peo mtRoo l(Ifeer mcabi net a
shown on specification drawvih@ 8 i n accordance with the manuf a

location as indicated on the traffic signal design drawing, work edi®ydhdiEagineer.

Item 4.4 Install One Controller Cabinet on any Pole
Install a controller cabinet on any pole, detector or sensor chassis, auxiliary equipment, or other traffic con
equipment in its proper location as shown on traffic sigihavdegigr work order.

[tem 4.5 1OBSOLETE!!!

tem4.6l nst al | One Controller Assembly in Existing Typ
I nstall a controller assembly in a TylptenoiPo or
the controller cabinet shall be paid for under another item in the Bid Schedule.

tem4.7l nst al | One Controller (0Braindéd) in any Control
Il nstall one controller (Abrainod) in any control

Iltem 4.8 Remove One Controll@gntroller Assembly and Controller Cabinet from any Pole or Support
Remove one controller, controller assembly and controller cabinet from any pole or support.

Item 4.9 Remove One Equipment or Auxiliary Cabinet and Its Equipment from Any Pole or Support
Remove one equipment or auxiliary cabinet from any pole or support.

ltem 4.160!"OBSOLETE!!

Item 4.11 Remove One Controller from any Controller Cabinet
Remove one controller from any controller cabinet

tem4.12Remove One Type mePéd TompeTMd)oRdntfromd | er Cabine
Remove one Type AP0 or Type ARO (former Type fAM

tem4.13Remove One Type OP6 or Type O0R6 (former Type o0l
Remove one Type AP0 eontrollelycpbinet ArR @ont{olfeoasserebly frohyitp e A
foundation

ltem 4.14!1OBSOLETE!!!
ltem 4.15!1OBSOLETE!!!

Item 4.16Install a Synchronous Motor Driven Controller in a Controller Cabinet for an Electrical System Type
Controller'!OBSOLETE!!!
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Item 4.17Install Auxiliary Control Equipment and Mount Auxiliary Cabinet or Controller Cabinet
The Contractor shall be paid under this item when shown on traffic signal design drawing, work order or
directed by the Engineer to install auxiliahegoippment and its associated cabinet or controller cabinet
on any pole or structure as shown on drawings supplied by the Department. The work shall include tt
mounting of the auxiliary cabinet or controller cabinet, the connection of thed donthecterghoual
strip, installation of necessary conductors where required, the mounting of the unit, connection to the par
controller and the proper setting of any timing schedules.

Item 4.18Install Auxiliary Control Equipment in an Existingi&wyxTCabinet or Controller Cabinet
The Contractor shall be paid under this item when shown on the traffic signal design drawing, work order
as directed by the Engineer to install auxiliary control equipment in an existing controller cabinet. The w
shall include the connection of the connecting cord to the terminal strip, installation of necessary conductc
where required, the mounting of the unit, connection to the parent controller and the proper setting of a
timing schedules.

Item 4.19 Remove\uxiliary Control Equipment from an Existing Auxiliary Cabinet or Controller Cabinet
Remove auxiliary control equipment from an existing auxiliary cabinet or controller cabinet.

Item 4.20 Modify Existing Controller
Modify an existing traffic signalotbentto match the breakout and phasing diagram issued by the
Department. The Contractor will furnish all controller parts and change wiring as required, to mak
modification.

Item 4.21Furnish and Install Make Ready Items for Advanced Solid Stat&itwedf Controller Installation
All electrical connections shall be made using an approved weather resistant connector (Dryconn ¢
approved equivalent). All the exposed wires and splice connectors shall be fully covered with an electri
tape that isifich in width, at least 0.7 mil thick, black in color and has an operating rafi§é Gf at least
to +105° C (0° F to 200° F).
All power and signal cables at the remaining pole bases-gtlaledeAr 8 AWG stranded bonding
wire furnished undes tRSTC installation item shall be connected to the existing conduit insulated bonding
bushing or clamp. If the bonding bushing or clamp is not available, a bonding kit shall be furnished ar
installed by the Contractor under this ASTC installatiapptenedsy the Department at no additional
cost to the City.
At pole bases where the street light power is being provided through the traffic signal cable, the signal ca
shall be repliced to provide power to the street light.
At the service entarpoint, the Contractor shall remove the existing fuse and fuse holder, and furnish and
install a 35 Amp fuse and a60 Ampme f use hol der subject to the D
Upon completion of the cable replacemenspliwk rat the intersettithe Contractor shall perform
voltage tests at the field terminal block of the existing controller cabinet in accordance with the test proced
specified below. The Contractor shall record voltage and ampere measurements in the ASTC installati
reportfurnished by the Contractor) and submit it to the Department on a weekly basis.
The Contractor shall measure and record tfeedaaktage at every field terminal of the existing
controller cabinet terminal block where the signal cables termoitstge Teading shall be taken
between denergized signal conductors and the cabinet neural bar, and shall be repeated for every signa
conductor for all vehicle and pedestrian signal heads. For example, voltage readings shall be taken at t
terminalsfahe amber and red outputs (the signals are off) during the period that the green signal is on fror
the same signal head, and vice versa.
If the bacteed voltage exceeds 5 V on any signal conductor, the Contractor shall identify and tag the signe
condutr for future reference.
The Contractor shall take a voltage reading on the incoming power conductors at the terminals of the exist
controller cabinet terminal block where the power conductors terminate. The Contractor shall contint
monitoring the tagje for at least one traffic signal cycle. The voltage should be a minimum of 110 V and
should not drop by more than 2 V from the average cycle voltage at any point during the cycle. If the read
does not meet this minimum, a reading shall be haksendté entrance point to identify whether the
low voltage is associated with the utility side or with the field wiring. A current (in amperes) reading shall
taken at the cabinet terminal block and at the service point as well.
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If low voltage is itlBed during the above tests, the Contractor shall immediately notify the Department so
corrective measures can be initiated by NYCDOT. After the low voltage condition is corrected by NYCDC
the Contractor shall repeat the voltage tests as noted above.

If no low voltage is identified, the Contractor shall proceed with the ASTC installation.

Iltem 4.22Install any Type of Advanced Solid State Traffic Signal Controller and Cabinet on Metal Pole

Install any type of@toller cabinet and Advanckd Site Traffic signal Controller (ASTC) assembly
(ASTC6, ASTC8 or ASTC12) on an existing pole as shown on the specificalioh dravtiveg P

drawings supplied by the Department in its proper location as indicated on traffic signal design drawing
workorder.

Install the controller cabinet on the poles or supports by means of aluminum straps encircling the pole
shown on specification drawid@f36 Fand B07, or support and firmly bolt the near surface of the
controller cabinet at both ends. Tpe stral be drawn tight around the structure to prevent movement of
the cabinet after positioning. All bolts and nuts shall be fitted with standard lock washers. Where bol
protrude, cut the bolts short and cover with an acorn nut

Iltem 4.23Install Ba#ry Backup Power Supply System on any Pole

The Contractor shall be paid under this item when shown on traffic signal design drawing, work order or
directed by the Engineer to install battery backup power supply on any pole.

Item 4.24 Furnish and InsliaType 6 ASTC Cabinet for Highway Advisory Radio with HAR Equipment

The Contractor shall be paid under this item when shown on traffic signal design drawing, work order or
directed by the Engineer to i ndegeppforhighagysery 6 ASTC
radio with HAR equipment.

Item 4.25 Furnish and Install Pole Mounted Variable Message Sign (VMS) Controller/Equipment Cabinet

Type 336S
This work shall consist of furnishing and installing pole mounted Variable Meds&pe Sign (

controller/equipment type 336S (46"high X 24"wide X 20.25"deep) at the locations designated in the contr
documents or as ordered by the Engineer. Each cabinet shall be furnished complete with all intern
components and all mounting hardwareanetesgrovide for the installation of the field equipment
specified in the contract documents. Interconnection to the field equipment shall be provided via the termi
facility harness, provided by the Contractor by means of a mating MS typeepbragciotedx

otherwise in the contract documents. The cabinet shall enclose the sign controller, panel board, 120 V/
electrical outlets, and remote communication devices, such as a modem. The cabinets shall be installed
shown in the contract docuraendtin accordance with Specifications.

The unit price bid for each Field Cabinet shall include the cost of furnishing all labor, materials, an
equipment necessary to complete the work. This cost shall include the termination of all cables entering ¢
leaving the cabinet.

Iltem 4.26 Furnish and Install Ground Mounted Variable Message Sign (VMS) Controller/Equipment Cabinet

Type 334
This work shall consist of furnishing and installing ground mounted Variable Message Sign (VMS) equipm

cabinet type 3386lhigh X 24"wide X 30"deep) at the locations designated in the contract documents or as
ordered by the Engineer. Each cabinet shall be furnished complete with all internal components and
mounting hardware necessary to provide for the instakatield efguipment specified in the contract
documents. Interconnection to the field equipment shall be provided via the terminal facility harnes
provided by the Contractor by means of a mating MS type connector except as noted otherwise in tt
contractlocuments. It shall be designed to mount on a concrete pad near the VMS. The cabinet shal
enclose the sign controller, panel board, 120 VAC electrical outlets, and remote communication device
such as a modem. The cabinets shall be installed aglsh@antiact documents and in accordance

with Specifications.

The unit price bid for each Field Cabinet shall include the cost of furnishing all labor, materials, an
equipment necessary to complete the work. This cost shall include the tecalihegientefialy and
leaving the cabinet.
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Item 4.27Furnish and Install A@owered Fixe8tate Highway Advisory Radio (HAR)
The Contractor shall furnish and install HAR cabinet with equipment, Uninterrupted Power Supply (UPS) u
heavy duty safety switch, AirLink Raven X modem and triad ground system low profile antenna on vanc
proof antenna mount, as per NYCDOT Spaciféati

Item 4.28 Furnish and Install Network Connected Highway Advisory Radio (HAR) Flashing Beacon System
This work shall consist of furnishing, installing and testing Network Connected Highway Advisory Rac
(HAR) Flashing Beacon System (HAR §tafai®l, Network Connected Flashing Beacon Controller,
Flashig Beacons and NEMA 3R Pole Mounted Gebipet) NYCDOT Specification 210 and in
accordance with the Contract Documents or as directed by Engineer.
The unit price bid for each Network t@onhk&XR Flashing Beacon System shall include the cost of
furnishing all labor, materials, tools and equipment necessary to complete the work. (The Type B Sign Po:
Foundation and breakaways shall be paid under different items.)

END OF TRAFFIC SIGNALTERONLLER INSTALLATION SPECIFICATIONS
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C.5.NYCDOT Detall Specifications for the Installation of
Conduit, Duct and Bends

C.5.1Scope of Work

C.5.1.1The Contractshall furnish the necessary labor and material to install the conduit as shown on the traffic
signal design drawings, described in the work orders or directed by the Engineer.

C.5.1.2The installation of conduit of all types shall include: the layoutro&tiverdaricé with the traffic signal

design drawings; excavation of every nature and description; the cost of cutting, patching and masonry;
and backfill; the installation of temporary pavement and sidewalk and its maintenance in accordance with
specifications of the City of New York; transportation of all materials to and from sites; the testing of
conduit and the installation of pull wires; maintaining uninterrupted flow of traffic; and performing other kir
of work and furnishings otheés kiihmaterial necessary and required to complete the work. The bid price of
each item shall include the above mentioned work as required and such work will be performed by tt
Contractor just as it was specifically mentioned in the Detail Specifications.

C.5.1.3Excavation of every nature and description shall include the removal of stone, concrete, abandoned plant
structures or other extraneous material present that will be evident to a reasonably prudent Contractor af
due study of existing records arekaiténations.

C.5.1.4Bends shall only be paid for when they installed in existing foundations or placed in conduit runs in other w
and not part of any new foundations. Bends placed in new foundations shall be included in the cost of n
foundations. Bends aadduit shall be paid for under the various items at the price per linear foot in the Bid
Schedule. Condit runs shall be measured along the centerline of the conduit installed, from the connectior
the bend in the foundation from which it origihatesrtoection to the bend in the foundation at which it
terminates; or to a typical connection to a pull box, or other equipment.

C.5.1.5The installation of all conduit and/or asleesérd conduit shall conform to the general practice prescribed
by the Depanent. Any conduit installed under roadway or sidewalk shall have an inside diameter of not les:
than two inches unless otherwise detailed on a plot drawing. Conduit risers above ground shall be the s
called for by the National Electrical Code (ME@Ehemase specified. Conduit to pedestrian push button
shall be orealf inch trade size. Ground connections may be instathedf inatneonduit. All other
conduit shall have an inside diameter of not less than one inch.

C.5.1.6Conduit bends, except fadabricated, shall have a radius of not less than six times the inside diameter of
the conduit. When factory bends are not used, conduit shall be bent without crimping or flattening and
using the longest radius practicable.

C.5.1.7The restoration of permapamement and the restoration or replacing of sidewalk in kind, together with its
base in accordance with the Specifications, shall be paid for as separate items in the Bid Schedule.

C.5.2Materials

C.5.2.1The Contractor shall furnistdippéed rigid galvanized|steeduit complying with American Standards
Association Specificati@9@ (Rigid Steel Conduit Zinc Coated).

C.5.3Routing

C.5.3.1The routing conduit as shown on the traffic signal design drawings is schematic but no major change of
alignment will be allowedssnapproved by the Engineer. In all cases where obstructions are met, the
judgment of the Engineer shall govern the passage of such obstacles. Installation of conduit to pull box
poles, etc., shall be as shown on traffic signal design drawithdn desaevitwd order or directed by the
Engineer. All routing of conduit shall be of such nature and in good practice to allow the minimum of diffict
in installing cable within the conduit. When routing is other than on the traffic signalodesign drawing
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described in the work order a mapkdchwing indicating the field installation shall be returned to the
Department within 15 days after acceptance of the Engineer.

C.5.4Excavation

C.5.4.1All excavations for conduit shtdldmiepthof 24 inches between the of the pipe and the surface of the
street. The trench shall be 12 inches wide to allow the pipe to be installed in a proper manner. The bottorr
the trench shall be tamped where necessary and graded to a slope not less than 6 inches in 100 feet tow
the manhole.

C.5.4.2A depth of less thahirithes shall be acceptable only where existing subterranean conditions such as duct
lines, sewer pipes, water mains, steam mains, gas mains, subway roof or other obstruction prevent reach
the specified depth. Wheeeavailable distance is less than 18 inches between the top of the pipe and the
surface of the street, the Contractor shall furnish and install steel plates not less than 8 inches wide and o
fourth inch to cover the top of theapiper specificatdrawing MISEL8 The plate shall be located no
less than 8 inches above the conduit where possible.

C.5.5Installation

C.5.5.1Where underground conduits must of necessity, cross near other pipes or metal structures, they shall |
protected by slipping over theraranere lengths of vitrified clay sewer tile, vitrified clay single duct tile, or
fiber duct in such a manner as to permanently insulate and separate the conduit from the other pipes
structure. All joints in conduit shall be made in a substantighnstammdard coupling screwed up tight.
Where the use of couplings is impracticable, th
snug fitting sleeve to make the joint. The sleeve shall be composed of the same materiatias the conduit &
shall not be less than eight inches in length. The Contractor shall furnish and install at each end of su
sleeve an approved HDPE adhesive to hold the conduit firmly while the unit is being cemented in place. T
adhesive shall be installed in suan@emthat the conduit will not be subject to water or other debris
infiltration. In cases where HDG conduit is being used, the sleeve shall furnish and install at each end of |
sleeve a 3/8 inch set of screws to hold the conduit firmly whileding weinisnted in place. Such
sleeve shall be thoroughly covered with a cement mortar envelope of a minimum uniform thickness of t
inches. The cement mortar envelopes shall be formed by first installing building paper under the pipe, plac
the cemerdround the pipe and then wrapping the paper around to form the cement envelope.

C.5.5.2Where it may be necessary to cut the conduit, the inside edge of each conduit shall be carefully reamed ¢
cleaned in such a manner that no burrs or other obstaclaswstiali exght injure the cables to be
drawn into them. All conduit entering the base of the pole shall be furnished with a nipple, where necesse
to bring the outlet of the conduit not more than six inches and not less than three incheslabove the finish
sidewalk level.

C.5.6Connecting to Existing Underground Conduit

C.5.6.1Where proposed underground is to be connected to existing conduit, the Contractor shall open the exist
conduit at the point indicated on the traffic signal design drawing, work order or directed by the Engineer ¢
shall connect the proposed conthat éxisting conduit by means of threaded joints. If it is not feasible to
make such connections by threaded joints, the Contractor shall install sleevesSastgpefeé.in
of this specification. Where directed by the Engineer or showigoal afign drawing the Contractor
shall make all effort to blow, rod, or snake existing conduit.

C.5.7Repairing or Replacing Damaged or Obstructed Underground Conduit and
Bends

C.5.7.1Where obstructed or damaged conduit is to be replaced, the Conpexctibresbribting conduit at the
point of damage or obstruction, remove the damaged or obstructed section and shall install and connec
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new section of conduit by means of threaded joints. If it is not feasible to make such connections by threac
jointsthe Contractor shall install sleeves as spe®#aibinC.5.6f this Chapter.

C.5.7.2Where bends in existing foundations are obstructed or damaged, the Contractor shall clear all obstructic
and shall make necessary repairs or replacements to déansobstiamaged bends. The Contractor
shall do all the necessary work to open the existing foundation remove the obstructed or damaged ben
and install new ones. The Contractor shall restore the foundation as specified in this Section.

C.5.7.3Where the condhas been repaired or replaced, the Contractor shall rod and clear the conduit from pole to
pole subject to the approval of the Engineer before installing cable.

C.5.8Installation of Conduit Bends in Existing Pole

C.5.8.1Where a conduit is to be connected to iag sigstal pole or streetlight pole, the Contractor shall use a
rotary drill through the foundation and install thisrairflexible conduit.

C.5.8.2In exceptional cases, at the discretion of the Engineer, the Contractor may be permitted to chase a ne
opelng in the concrete foundation of the existing pole instead of using the rotary drill.

C.5.8.3The top of the flexible conduit shall terminate inside the base of the existing pole not less than three inct
and not more than eight inches above the sidevitlie legttbm of the flexible conduit shall project not
more than six inches from the foundation. The flexible conduit shall be connected to the rigid conduit |
means of a tvitech connector. The entire length of the flexible conduit shall be encasedrtarogime
a uniform thickness of not less than two inches and shall be of the quality specified below.

C.5.8.4The Contractor shall restore the foundation of the existing pole using a cement mortar of one part cement :
two parts sand. The sand and cemdnbestwdl the same quality as that speciedtion C.1.2.
Concretef the foundation Specifications.

C.5.9Inspection and Rodding

C.5.9.1Before the section or run of conduit installed is accepted by the Department, the run of conduit must |
inspected and roddedhe satisfaction of the Engineer to make certain that the conduit is clear and
satisfactory for installation of cable. After the trench has been backfilled, the steel mandrel, of a diameter
onefourth inch smaller than the internal diameter ofuibhermdrdo inches long, shall be passed
through the entire run of conduit from one end to the other, without binding. All conduits which will not all
the mandrel to be pulled through, shall be repaired or replaced to the satisfaction ofrthe Engineer at
additional cost to the City.

C.5.9.2After the conduit has been rodded, the inside of the conduit shall be installed with a series of steel wi
brushes to completely remove all foreign matter which might impair or damage the cable. The mandr
rodding equipmteand wire brushes shall be furnished by the Contractor. After the cleaning operation has
been completed and when directed by the Engineer, the Contractor shall furnish and install a nylon drag |
of minimufked di amet er i n tthtee other leaving atleast dne foanof eximadine eeachl
pull box, pole foundation, or other terminus, Care is to be secure drag line at each end of the condu
Contractor shall be paid for installation of drag line | existing pipe under Iteen8yloumesse feet
of pipe must be replaced to clear obstruction in a single run.

C.5.9.3Where orders are to continue incomplete run previously installed by others, Contractors shall be paid to d
only that portion of the run which is existing.

C.5.10Backfill

C4.1.18Afterthe section of run of conduit in place has been inspected and approved by the Engineer, the trenc
shall be backfilled with selected material free from mud, organic matter, rubbish or other foreign substanc
The backfill shabnform to NYCDOT High8gacifications and NYCDOT Specifications for Traffic
Signals and ITS Systems drawing NoOMLSach layer of backfill shall be properly tamped-with an air
operated tamper before the lageat is placed. The Contractor shall exercise care noe tthelamag
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conduit in any way during the backfilling or tamping operation. In the event of any such damage, th
Contractor shall, at his own expense, replace any section as directed by the Engineer. This procedure st
be performed in accordance with spenifical to the satisfaction of the Department.

C.5.11Underground Conduit to Manhole

C.5.11.1Where underground conduit is to be installed from a traffic signal pole or other to manhole of the Empire (
Subway Company, Ltd., Verizon, or other public or prieapeestsitpr the opening of such manholes
will be made to the appropriate agency through its Chief Engineer. The Contractor must make such reque
for opening 24 hours in advance of the time he intends to start operation in such manholes. No opening sl
be made in the walls of such manholes until the exact point of the conduit entrance has been designated
an Inspector of the appropriate agency.

C.5.11.2The Contractor shall cut the required openings in the wall of the manhole for entrance of the conduit. .
ppes shall be brought into the wall of the manhole and terminated three inches from inner surface of t
wall . The wall opening iunpot haef tnearn htohlee psihpaelsl hbaev e
satisfaction of the Department anuyiteeBr. The opening at the outer surface of the wall shall be filled
with concrete around the pipes before backfilling the trench. The opening in the walls of the manholes st
be properly brickiadas required by the Department.
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C.5.12Detail Specificati@by Items

Item 5.1 Furnish and Install Two Inch Rigid Underground Conduit in Unpaved Area (Per Foot)
Furnish and install two inch rigid underground conduit in grass or dirt areas and restore any grass remove

Item 5.2 Furnish and Install Two InclyidiUnderground Conduit in Paved Roadway (Per Foot)
Furnish and install two inch rigid underground conduit in paved roadway.

Item 5.3 Furnish and Install Two Inch Rigid Underground Conduit in Paved Sidewalk (Per Foot)
Furnish and install two inchungierground conduit in paved sidewalk.

Item 5.4 Furnish and Install Three Inch Rigid Underground Conduit in Unpaved Area (Per Foot)
Furnish and install three inch rigid underground conduit in grass or dirt areas and restore any grass remov

Item 5.5 Furnish and Install Three Inch Rigid Underground Conduit in Paved Roadway
Furnish and install three inch rigid underground conduit in paved roadway.

Item 5.6 Furnish and Install Three Inch Rigid Underground Conduit in Paved Sidewalk (Per Foot)
Furnishrad install three inch rigid underground conduit in paved sidewalk.

Item 5.7 Furnish and Install One Additional Two Inch Rigid Underground Conduit (Per Foot)
Furnish and install one additional two inch rigid underground conduit in addition irstzited condui
same trench. This is for laying conduit only and not for excavating or backfilling.

Item 5.8 Furnish and Install One Additional Three Inch Rigid Underground Conduit (Per Foot)
Furnish and install one additional three inch rigid uhderghoitiin addition to other conduit installed in
same trench. This is for laying conduit only and not for excavating or backfilling.

Item 5.9 Furnish and Install Two Inch Rigid Underground Conduit in Existing Trench (Per Foot)
Furnish and install taah rigid underground in existing trench dug by another entity.

Item 5.10Furnish and Install Three Inch Rigid Underground Conduit in Existing Trench (Per Foot)
Furnish and install three inch rigid underground conduit in existing trench entifypy another

Item 5.11 Furnish and Install Three Inch Asbeslement Underground Conduit in Unpaved Area (Per Foot)
Furnish and install three inch asfpestesnt underground conduit in grass or dirt areas and restore any
grass removed.

Item 5.12Furnish ad Install Three Inch Asbest@ement Undergrour@bnduit in Paved Roadway (Rgr F
Furnish and Install three inch asloestent underground conduit in paved roadway.

Item 5.13 Additional Excavation for Conduit (Per Foot)
The Contractor shall be padeuthis item in addition to the bid item for installing the conduit, when
directed by the Engineer, to install conduit at a depth exceeding 25 inches but not more than 36 inches
Installing conduit into manhole shall not be included under this item.

Item 5.14 Cut Roadway with Saw
The Contractor shall be paid per linear foot to cut roadway with saw when directed by Engineer.

Item 5.15Furnish and Install One Inch Rigid Conduit on Poles (Per Foot)
Where conduit is to be installed on a wood pole or trolley pole, the Contractor shall furnish and install ber
on the side of the pole as directed by the Engineer and always on the side opposite from that normally us
for climbing by lineman.
Where oner more conduit is to be installed on a wood pole, the Contractor shall extend the conduit to a
point not less than one foot above the top of the signhal heads or at the level of the mast area or brack
whichever is higher. Special variations wilkbedgoye¢he decision of the Engineer. The Contractor shall
furnish and install an approved service weatherhead at the end of all conduits on such poles.
Where two or more conduits are to be installed on a wood pole, the Contractor shall btivgy the bends up
pole to a point one foot above the sidewalk level. On the ends of the bends, the Contractor shall furnish &
install a NEMA type 4 junction box of the size indicated in the table below as shown on traffic signal des
drawing or directed by the Bagend connect the conduit into the junction box by means of approved
locknuts and bushings.
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Type ol Dimensions (inch)

Junction Box| Length Width Depth
1 10 8 4

2 16 14 6

3 20 20 6

The installation of the junction box will be paid for undiéeraraftiiee Bid Schedule. From the top of

the junction box, the Contractor shall furnish and install a one inch conduit up the pole, and shall furnish ¢
install at the top of the one inch conduit a one inch service weatherhead.

Where conduit is totstalled to a controller cabinet on a wood pole, the Contractor shall furnish and install
the conduit on the wood pole as specified in previous paragraph and also shall bring the subsidiary conc
into the bottom of the controller cabinet.

The Contractsiall secure the conduit to the wood pole by means of approved straps and screws.

Where conduit is to be installed on a trolley pole, the Contractor shall furnish and install the conduit in t
manner similar to that specified in the Traffic Signtieratidn@nated Devices Chapter of these
Specifications.

Connections to overhead cable, when necessary shall be made under this item.

Item 5.16 Furnish and Install One and éaf Inch Rigid Conduit on a Pole (Per Foot)
Furnish and install one anéhatiénch rigid conduit on a pole by the same procedure outlined in Item 5.15.

Item 5.17Furnish and Install Two Inch Rigid Conduit on a Pole (Per Foot)
Furnish and install two inch rigid conduit on a pole by the same procedure as outlined in Item 5.15.

tem5.18Furni sh and I nstall Two I nch Rigid Conduit on ¢
Where conduit is to be installed on a column ol
install the conduit to within six feet of the base ohthehesiicouple on a two inch fiber duct and two
inch fiber elbow to within three inches below the sidewalk or roadway pavement alongside the column
shown on the specification drav@igg. At the end of the fiber elbow, the Contractor shalbdwuple on
inch conduit and bring the conduit into the bottom of the controller cabinet or junction box on the colun
Where conduit does not go into a controller cabinet or junction box, the Contractor shall furnish and insta
two inch service weatherhetiteaop of the conduit.
The conduit shall be secured in the controller cabinet or junction box by means of approved lock nuts a
bushings. The coupling between the conduit and fiber duct shall be done by means of a coupling, ar
between the fiber duat &iber elbow by means of a fiber coupling.
At the base of the column, the Contractor shall build a concrete guard around the conduit in the form o
cone with a base of not less than twelve inches in diameter.
The couplings between the steel pipeearttlifit, as well as the coupling of fiber duct to fiber elbow, shall
be covered with a cement mortar to insure water resistance.
Before laying the fiber duct in the trench, the bottom of the trench shall be graded flat and smooth to prev
strain on thauct. A cement mortar shall then be placed over and around the fiber duct in the trench for the
entire length to prevent damage to the duct in backfilling of the trench.

Item 5.19Furnishand InstallOneand éha | f |1 nch Ri gi d {dBenkboti t on OELGS6 St
Furnish and install one andhatiench rigid conduit on elevated structure of the same procedure as
outlined in Item 5.18.

tem520Fur ni sh and I nstall One I nch Rigid Conduit on ¢
Furnish and install one inchatgiduit on elevated structure by the same procedure as outlined in Item
5.13.

Item 5.21 Furnish and Install Two Inch Rigid Conduit on Subsurface Structure (Per Foot)
This item provides for payment in cases where two inch conduit must bsubway froof, eams,
vaults, viaducts, etc, below grade. The maximum spacing of fasteners under this item shall be five fe
Standard type fasteners with the approval of the Engineer may be used as field conditions warrant.
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Item 5.22Furnish and InsliaThree Inch Rigid Conduit on Subsurface Structure (Per Foot)
This item provides for payment in cases where three inch conduit must be hung from a subway roof, bear
vaults, viaducts, etc., below grade. The maximum spacing of fasteners under this item shall be five fes
Standard type fasteners with the apptbedtingineer may be used as field conditions warrant.

Item 5.23 Furnish and Install Two Inch Rigid Conduit on Subsurface Structure over Railroad Tracks (Per Foot)
This item provides for payment in cases wiieck twaduit must be hung from a sidofdyeams,
vaults, viaducts, railroad tracks, etc., below grade. The maximum spacing of fasteners under this item st
be five feet. Standard type fasteners with the approval of the Engineer may be used as field conditior
warrant.
The additional ca$tflagmen, premium time, and special equipment are to be included in the bid price for
this item.

Item 5.24 Furnish and Install Three Inch Rigid Conduit on Subsurfacei®tmatr Railroad Tracks (Pgr F
This item provides for payment in caseshwdeimch conduit must be hung from a subway roof, beams,
vaults, viaducts, railroad tracks, etc., below grade. The maximum spacing of fasteners under this item sk
be five feet. Standard type fasteners with the approval of the Engineer mdieldecasddia@ss
warrant.
The additional cost of flagmen, premium time, and special equipment are to be included in the bid price
this item.

Item 5.25Furnish and Install One and éaf Inch Rigid Conduit on Any Other Structure (Per Foot)
Furnish rad install one and dradf inch rigid conduit on any other structure. The maximum spacing of
fasteners shall be five feet. Standard type fasteners with the approval of the Engineer may be used as fi
conditions warrant.

Item 5.26 Furnish and InstallWo Inch Rigid Conduit on Any Other Structure (Per Foot)
Furnish and install two inch rigid conduit on any other structure. The maximum spacing of fasteners shall
five feet. Standard type fasteners with the approval of the Engineer may monditib s Weldant.

Item 5.27Furnish and Install Three Inch Rigid Conduit on Any Other Structure (Per Foot)
Furnish and install three inch rigid conduit on any other structure. The maximum spacing of fasteners st
be five feet. Standard type fastaiitbrshe approval of the Engineer may be used as field conditions
warrant.

Item 5.28 Furnish and Install Two Inch Rigid Conduit into Manhole (Per Manhole)
Furnish and install two inch rigid conduit into Manhole.

Item 5.29Furnish and Install ThreeslnRigid Conduit into Manhole (Per Manhole)
Furnish and install three inch rigid conduit into Manhole.

Item 5.30Furnish and Install Two Inch Flexible Conduit Underground or on Structure (Per Foot)
Furnish and install two inch flexible conduit umdiergoa structure.

Item 5.31Furnish and Install Two Inch Flexible Bend in Existing Foundation (Per Bend)
Furnish and install two inch flexible bend in existing foundation.

Item 5.32Restoring Nofrotected RoadwayOBSOLETE!!
(Permanent roadwagtoration shall be paid for per linear foot of trench and shall be done in accordance
with Specifications and to the satisfaction of the City of New York, (NYCDOT Highways Rules). This ite
includes the base and surface layers of roadway.)

Item 5.33Restoring Permanent Base or Sdise Only (Per Lin. ft. of Trench)
Permanent roadway restoration shall be paid for per linear foot of trench and shall be done in accordan
with the specifications and to the satisfaction of the City of New York, (N¢WGDRDIes)ighhis item
is for base or sbhse of roadway only.

Item 5.34Restoring Permanent Sidewalk (Per Sq. Ft.)
Permanent sidewalk restoration shall be paid for per square foot and shall be done in accordance with t
Specifications and toghtsfaction of the City of New York.
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Item 5.35Probe and Restore to Existing Conditions (Per Cu. Ft.)
Whenever a Contractor cannot install a proposed conduit run according to traffic signal design drawings, ti
shall restore the disturbed areastmgxionditions. Payment shall be made on a cubic foot removed basis.

Item 5.36 Remove Conduit from any Existing Pole (Per Foot)
When conduit is removed from any existing pole, it shall be paid for under this item.

Item 5.37Re mo v e Co n d 8tiudturef(FeroFoot) 0 EL 6
When conduit is removed from an elevated structure, it shall be paid for under this item.

Item 5.38 Remove Conduit from Subsurface Structure (Per Foot)
When conduit is removed from a subsurface, it shall be paid for under this item.

Item 5.39Remove Conduit from Any Other Structure (Per Foot)
When conduit is removed from any other structure, it shall be paid for under this item.

Item 5.40Clear, Ball and Brush Existing Conduit (Per Foot)
The Contractor, where directed, shallheleconduit that exists between the telephone manhole and the
Department control point. He shall remove all old cable, debris, sand and any obstructions in the condt
Where conduit has collapsed or cannot be cleared, that section shall be irectedebly ahel
Engineer. Payment for replaced conduit shall be covered for under Items for Installation of Conduit a
Restoration of Pavement or Sidewalk. Approval of cleared conduit will be made by Engineer after the con
has been balled and brusinelddaag line installed in presence of Engineer. Payment for conduit cleared
shall be per foot and installation of drag line as per Iltem 6.14.

Iltem 5.41Perform Density Test (Trench)
Price per trench for soil compaction tests as required by thé. Departmen

Iltem 5.42NOBSOLETE!!
(Guaranteed roadway restoration shall be paid for per linear foot of trench and shall be done witl
specifications and to the satisfaction of the City of New York.)

Item 5.43Restore Concrete Roadway
Concrete roadwapstoration shall be paid for per linear foot of trench and shall be done with specifications
and to the satisfaction of the City of New York.

Item 5.44 Restore Permanent Roadway on Newly Constructed Street (Includes Sawcut)
Permanent roadway restorati@mll be paid for per linear foot of trench and shall be done with
specifications and to the satisfaction of the City of New York.

Iltem 5.45Apply Street Coating System on Existing Asphalt Roadway
Pavement coating system shall be StreetBond SRijBO%edrequal and color shall be specified by the
Engineer.
Pavement must be stable, well compacted and generally in excellent condition for the application
StreetBond SP150E. Existing pavement markings may be removed by sanditdasiigg rinadiray,
or other approved mechanical methods. The removal methods should, to the fullest extent possible, cau
no significant damage to the pavement surface. It shall be dry and free from all foreign matter, including |
not limited to dirt, dusticiley materials, and chemical residue.
The application of the StreetBond primer prior to the application of the StreetBond SP150E will b
determined based on the pavement condition. The first layer of coating shall be spray applied then broor
to work thmaterial into the pavement surface. Subsequent applications shall be sprayed then broomed o
rolled. It is required 3 layers of StreetBond SP150E for pedestrian only surfaces and 4 layers for vehic
trafficked surfaces.
StreetBond SP150E shall be appligavhen the air temperature is at least 50° F and rising, and will not
drop below 50° F within 8 hours of application of the coating material. There should be no precipitatic
expected within 2 hours after the final Bityeetifond SP158Hry toouch.

Item 5.46 Restore Curb to Curb for Full Intersection Restoration
Restore roadway where protected street status is 18 months or less as-JerFSgttioh ROT
Highway Regulations. Full intersection curb to curb restoration (per square yard).
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Item 5.47Restore Curb to Curb for Quadrant Restoration
Restore roadway where protected street status is 18 months or less as-HerFSgtfioh ROT
Highway Regulations. Quadrant of intersection curb to curb restoration (per square yard).

Item5.48 Restore Curb to Curb for Single Trench Restoration
Restore roadway where protected street status is 18 months or less as-HerFSgtfioh ROT
Highway Regulations, single trench curb to curb restoration (per square yard).

Item 5.49Furnid and Install Additional Two Inch HDPE Conduit (Per Foot)

Item 5.508 Furnish and Install Two Inch HDPE Underground Conduit in Paved Roadway (Per Foot)
Furnish and install two inch rigid underground conduit in paved roadway.

Item 5.52 Furnish and Installwo Inch HDPE Underground Conduit in Paved Sidewalk (Per Foot)
Furnish and install two inch HDPE underground conduit in paved sidewalk.

Item 5.52Furnish and Install Two Inch HDPE Underground Conduit in Unpaved Area (Per Foot)
Furnish and install twchitdDPE underground conduit in grass or dirt areas and restore any grass
removed.

Item 5.53Furnish and Instaltl/4 Inch HDPE Underground Conduit in Paved Sidewalk (Per Foot)
Furnish and install/24 inch HDPE underground conduit paved sidewalk.

Item5.54- Permanent Restoration of Paved RoadReyFoqt
Permanent restoration of a paved roadway shall comply with the latest NYCDOT Highway Standards f
roadway restoration and NYCDOT Traffic Signal Standard Dra®8nd hél &ontractor shalthmill
existing pavement cut back to the surface of the top of the concrete base.

END OF SPECIFICATIONS FOR THE INSTALLATION OF CONDUIT, DUCT AND
BANDS
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C.6.NYCDOT Detall Specifications for Cable Installation
and Cable Splices

C.6.1Scope of Work

C.6.1.1The work to be done under this Specification consists of installing all types of specified cable in the conc
runs or elsewhere as shown in the traffic signal design drawings or described in the work orders and t
making of all splices and connectoassary to complete the signal system not covered under other
items of this Specification.

C.6.2Usage of Cable

C.6.2.1The Zonductor cable shall have individual conductors as per the National Electrical Code (NEC) and NFF
70 (National Fire Prevention Asso@atfotipwing:
1 One size 10 AWG solid copper wire with continues black insulation
I One size 10 AWG solid copper wire with continues white insulation
1 One size 8 AWG bare tinned stranded copper wire

C.6.2.2This cable shall be used as a power feed from the fiadditthediraffic controller cabinet for traffic
controller equipment only and shall not have any street lighting dedicated power supply circuit (form
Department of Water Supply (DWS) feeds) tied to it. This wire shall be installed on evérg pipe run even
facility point is not needed. If a DWS feed is required, a second cable of this type shall be provided for tl
purpose.

C.6.2.3All mast arms shall be wired with a minimurmafdud®r cable (13c)

C.6.2.4All underground pipes shall have a minimlgc/a#RNWG cables and 2dBLBable in every pipe run.
One 13c shalll be for traffic signals and | ab
signal s, push buttons, et c. and | abeled as #dc

C.6.3Cable Installation

C.6.3.1Cable shhibe installed as shown on traffic signal design drawings or as described on work orders. All splice
or connections necessary to make all the cable continuous from end to end as shown on the traffic sigr
design drawing, work order or as descrilee8pedifications, shall be made by the Contractor. All cable
shall be drawn into the conduit in such a manner as not to injure the conductors, insulation or jacketing in
way. Where directed, cable shall be lubricated with an approved lubuitiagt Sefifidgnt slack shall
be left in each manhole or pull box so that the cable can be properly spliced, racked and tagged. Short bel
in manholes or pull boxes shall be avoided and care shall be exercised not to cross over any cables alres
in themanhole or pull box, or to block any vacant conduit. Where traffic control cable is to occupy a duct wi
cable from other entities, the Contractor may be required to withdraw existing cable and reinstall togett
control cable. The Contractor must pbtaiission of the entity owning such cable before it is
disconnected or removed.

C.6.3.25plices may be made when necessary in an approved pull box, junction box, or manhole when so indicatec
the Specification, traffic signal design drawings, work oedées, loy tie Engineer.

C.6.3.3Should it be found necessary to open any cable splice or end of cable or terminal box connection f
rearrangement of wires, examinations, test or any other necessary purpose, it shall be done by th
Contractor. The Contractortshadiquired to remake the splice. All cable ends prior to splicing or attaching
to equipment or terminal strips, if exposed to weather must be protected by water resistant cover or jacket.
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C.6.4Terminating Cable

C.6.4.1Cable shall be terminated by the Contrénet@rgnipment or the poles at the locations shown on the traffic

signal design drawings or work orders. In all poles the Contractor shall extend a sufficient amount of cal
beyond the top of the conduit to enable connections to be made. In palesroiieuntinets, all

conductors required to extend the controller assembly shall be connected to the proper terminals ¢
equipment in the controller cabinet. The balance of the conductors shall be properly taped and neatly coi
in the controller cahirin all other poles all spare conductors shall be properly taped and neatly coiled in
the base of the pole.

C.6.5Method of Making a Splice in Neoprene, Polyvinyl Chloride and Cross

Linked Polyethylene Jacketed Cable

C.6.5.1All conductor joins shall be madehesipigtiil joint or other approved method.

C.6.5.1.1Rigtail JoinfThe end of wires to be connected shall be skinned of their jacket, insulation, and bared for
space of one inch and brightened. Extreme care shall be exercised in this operation to avoid nickir
the copper conductor. The bared wires shall then be laid adjacent to each other. A twist on wire
connector shall be used. The wire connector shall be of the twist on direct burial Pressure type an
certified as such by Canadian Standards AssociationegeS#gnrigctors shall be filled with a
nondrying silicone sealant rated for 45° F to 400° F without Harding or liquefying. The connector sha
be rated for use up to 167° F and be rated for copper to copper connections only at 600 V or less. Tt
connectorshall be color coded light blue, yellow, red and blue for size selection and shall
accommodate the following wire configuration by color. The spliced wire shall be placed into a grou
and covered with electrical tape to form a protective covemogue@adketed cable or wiring
exposed. This tape shall be highly conformable and super stretchy in weather resistant application
This tape shall provide flexibility and easy handling for all around performance. It shall have a PV
backing with excelleletctrical insulating properties to provide primary electrical insulation for splices
up to 600 V and protective jacketing. UL Listed and CSA Certified. Excellent resistance to UV ray:
abrasion, moisture, copper corrosion, alkalis and acids, amdtasdfamed=xcellent weather
resistant performance in cold to-D8°FQ) and is designed to perform in a continuous temperature
environment up to 220° F (105° C).

C.6.5.1.25pilt Bolt Connectofdhe end of wires to be connected shall be skinned of timsiulgoket,and
bared for space of one inch and brightened. Extreme care shall be exercised in this operation to avo
nicking the copper conductor. Splice connectors shall be a bronze, coitypesSiomiectiors
of the proper size to fit thedaogaductor in the connection shall be used to join wires in pull boxes.
Splitbolt connectors shall be used only to connect tap wires to service cable, circuit ground. The
connector shall be encapsulated in @rpgsh stub splice kit. The kit sbaidg@rabrasion
resistance, added insulation value, UV resistance and rated for use up to 1000 volts. The oute
covering shall be clear to allow visual inspection of connector positioning during installation and allc
inspection during its service lifee Bhall be a molded clamp of UV stable, impact resistant
polypropylene that secures the cover in place. The clamp shall have a snap lock feature for quic
installation and removal. The cover shall be molded of high abrasion and impact resistant elastome
The cover shall be factory filled with silicone gel that is of high dielectric insulation and that provide
constant pressure on cable and connector to provide a water resistant seal. They shall be formulate
for high temperature environments. Theispticst meet the following requirement for product
performance.
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Tesfihg . Test Conditions

ASTM D543, Sulfuric acid, Sodium hydroxide,

Chemical Resistance 7
Transformer and motor oil

Ozone Resistance ASTM D1149, 120 hours @ 40°C,
50pphm
Accelerated Aging ASTM D2671

ASTM G154, UVB, 4000 hours, 4 hour
on/off cycle

2040 gm wt., 4000 cycles,

5% max thickness loss

UV Resistance

Abrasion Resistance

C.6.6Racking and Protection of Cable

C.6.6.1Every cable installed under Specifications shall be well racked in position in manholes and pull boxes in s
manner that the splice will come betweablavioangers in order to guard against mechanical injury and
preserve a workmanlike appearance. An approved form of split sleeve shall be placed in the mouth of ev
duct unless it has an approved bushing attached to protect the cable sheattrcdmactnity the
edge of the duct.

C.6.6.250 far as practicable, all splices in underground cables shall be made so as to occupy the center of t
sidewall of the manhole or pull box but shall come between the hangers. No splice will be permitted in a d
orbetween rack and duct.

C.6.6.3The Contractor shall exercise extreme care to avoid interruption to live circuits when working in close proxir
to working cables of the existing plant. Where cable splices or cable ends are left open overnight or at a
other timethey shall be carefully protected and wrapped with a rubber bandage and covered with a canva
blanket of minimum size three feet by three feet.

C.6.7Cable Identification

C.6.7.1All cable runs, splices and terminations shall be identified by a brass tagonet dessaianrth
inches in diameter attached by means of a size 20 AWG brass wire. The identifying numbers and letters sl
be in such form as per the Department standards. The vehicle signal cable shall be labeled #1, th
pedestrian signals shaldbeléd #2 and the runs shall be labeled in letters.

C.6.7.2A Nelco Nylon Write, or approved equivalent, on tie marker will be acceptable to identify cables and runs.

C.6.8Bonding

C.6.8.1Each pipe run shall have a-BtbCenable the bonding of each conduit and shalireaded bonding
bushing approved for the job (such as bronze, brass, malleable iron, galvanized steel) in place at each el
Each bonding conductor shall be placed under the bonding lug of at least 2 bonding bushings (if at leas
pipes are installeah)d the remaining tail be attached uninterrupted to the pole base bonding lug. If a
junction box is installed at that location, one of the tails uninterrupted shall be used Wthisond the box
shall include sidewalk box frames if made of metal arntbpyspds on wood poles. The incoming
Edison facility point shall have the Con Edison neutral bonded to the Con Edison pipe with a brass bond
bushing and at least one other approved equal for the job bonding bushing and at least one other bondi
tailfrom another pipe run (when at least 2 conduits are present). This is the only spot (facility entrance poi
where the neutral should ever be bonded. The bonding of the neutrals at other point is strictly prohibited. |
additional information see sp@h drawingdb8.

C.6.9Sealing Ducts

C.6.9.1After cables are installed, all conduits to poles shall be sealed in the manholes with duct seal.
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C.6.10Guarantee

C.6.10.1Any defect which may develop in any of the splices, furnished under this Specification within five years a
date of installation which may be due to faulty material or workmanship, shall be made good by th
Contractor, free from all expense to the City.

C.6.11Wiring of Poles, Traffic Signals and Traffic Controllers

C.6.11.1The cost of installing cable in poles shalidedintithe unit price for the installation of the traffic signal
head, pedestrian signal, sensor and detector.

C.6.11.1.Trraffic Signal Poletn each traffic signal pole the Contractor shall install cable without splices
between the traffic signals or otheeslewid the distribution cable in the base of the pole. The
Contractor shall be required to provide a single conductor for each signal section from the signe
section to the bass of the pole.

C.6.11.1.Zraffic Signal Controller Rdie®ach traffic signal cdetrpole the Contractor shall install cable
without splices between the controller cabinet and the traffic signals or other illuminated devices on tl
pole.

C.6.11.1.%5treet Light or Other Peldgse Contractor shall install cable without splices betwearatkd illu
devices or traffic signals and the base of the street light pole or other source of electrical service &
designated by the Engineer.

C.6.11.1.%plices The Contractor shall necessary splices between the conductors in the cable and the cable ir
the base dhe pole. All splices shall use approved solderless connectors. All splices shall be covered
with weather resistant plastic electrical tape.

C.6.11.1.8onnectionsThe Contractor shall make all connections in the signal devices, controller assemblies
and controlleabinets by using an approved solderless lug to fit the terminals.

C.6.12Junction Boxes

C.6.12.1The Contractor shall furnish and install the junction box described below as shown on traffic signal desi
drawing, work order or directed by the Engineer. The yustedibid@ast iron with continuous hinged
cover.

C.6.12.ZThe sizes of the junction boxes shall be as follows unless otherwise specified:
A100x80x40 for wood pole and structure instal
A160x140x60 f or nstalatdn opas directeciby the Engireer.ct ur e i

C.6.12.3The type of supports to be used for attaching the junction boxes to the structure will be indicated to t
Contractor on the job. The furnishing and installing of the junction shall be paid for ungén separate ite
the Bid Schedule.

C.6.13Cable in Conduit

C.6.13.1The Contractor shall install the cable into the conduit connecting any two traffic signal poles or two street |i
poles with traffic signals, without splices from pole to pole. The Contractor shatdsavkeeathhe
cable, the following extra lengths:

Six feet of cable in the base of any pole with controller cabinet.

Three feet in the base of all other poles.

Four feet in the base of each street light pole.

One foot in the junction box on wood pdleoetyo pol e, or AELO col umn.

Three feet at service at head on wool pole or trolley pole.

Five feet in pull box.

Two feet in controller cabinet on wood pole or as otherwise directed by the Engineer.

Too Joo Joo Jo Joo Too To
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C.6.13.2After cable is installed, the end of the conduitsnteagoigsi cabinets and junction boxes shall be
sealed with an approved duct sealing compound.

C.6.14Aerial Cable and Supports

C.6.14.1Aerial cable may be permitted at temporary traffic signal installations or at points specifically demoted
aerial cable on the izaffgnal design drawing, work order or directed by the Engineer. All aerial cable shall
be supported by a-Bideenth inch 5350 pound break strength, steel messenger cable unless otherwise
specified on the traffic signal design drawing, workyditeEagimeer. Cable shall be properly secured
to the messenger over 24 inches by means of cable rings, preformed cable material, lashing wire or :
directed by the Engineer.
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C.6.15Detail Specifications by Items

Item 6.1 Install Single Cable (Per Foot)
Instll single cable as shown on traffic signal design drawing, work order or directed by the Engineel
Includes temporary overhead cable and anchors between poles.

Item 6.2 Install Multiple Cable (Per Foot)
Install multiple cable as shown on traffidegigaldrawing, order or directed by the Engineer. Each
multiple group shall be considered one run of cable, whether it be 2, 3, or more cables. Includes tempor:
overhead cable and anchors between poles.

Item 6.3 Install Cable and Supports on Strugiier Foot)
The Contractor shall make necessary splices or connections in the junction boxes between the cables a
the underground cable, in the manner specified elsewhere in the Specifications. The cable shall be carri
along the structure by meaas approved insulated pressure type clamps and insulators, which shall be
supplied by the Contractor. These clamps shall be spaced not more than 30 inches apart.
Where two or more cables leave the structure to enter the junction boxes otheaffabkgraiiall
be neatly tied together with an approved UV resistant tiewrap from the point where they leave the structure
the service weatherheads or junction box.

Item 6.4 Furnish and Instaihe Messenger Cable (Per Foot)
Furnish and insfalesixteenths 5350 pound break strength steel messenger cable including attachments
for receiving cable. Spring clips spaced not more than 24 inches apart shall be used to suspend distribut
cable from messenger cable unless otherwise specifraffiorsitpeal design drawing, work order, or by
the Engineer. Where the messenger cable runs less than six inches from any part of the structure, it shall
held clear of the structure by an insulated support.
The type of supports and anchoragesfiestienger cable shall be of the type indicated to the Contractor
by the Engineer.

Item 6.5 Install Overhead Cable on Existing Messenger Cable (Per Foot)
The Contractor shall make use of existing attachments to a messenger cable for theviesfziation of ne
and furnish any additional attachments as directed by the Engineer.

Item 6.6 Install Cable in Surface Groove (Per Foot)
The Contractor shall cut a straight run groove in the street surface to a minimum depth of two inches
using a diamond sawhe Contractor shall install a standard trench wire or cable supplied by the
Department and backfill with an epoxy resin approved by the Department.

Item 6.7 Install Multiple Cable and Supports on Structure (Per Foot)
Install multiple cable and suppartstructure as shown on traffic signal design drawing, work order or
directed by the Engineer. Multiple groups shall be considered one run of cable whether it is two, three,
more.

Item 6.8 Install Multiple Cable on Messenger Cable (Per Foot)
Instdl multiple cable on existing messenger cable as shown on traffic signal design drawing, work order
directed by the Engineer. Multiple groups shall be considered one run of cable whether it is two, three
more.

Iltem 6.9 Make One Cable Splice UsingeWResistant Splicing Kit
Make one cable splice in conforman8edtitim C6¢af this chapter using a water resistant splicing kit as
directed by the Engineer.

Item 6.16Remove Cable (Per Foot)
Remove cable as shown on traffic signal designvwdyevander or directed by the Engineer. Includes
temporary cable and anchors between poles.

Item 6.11 Remove Overhead Cable and Supports on Structure (Per Foot)
Remove messenger as shown on traffic signal design drawing, work order or dgieeted by the En

Item 6.12Remove Messenger Cable (Per Foot)
Remove messenger as shown on traffic signal design drawing, work order or directed by the Engineer.
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Item 6.13Remove Overhead Cable from Messenger Cable (Per Foot)
Remove overhead cable from messafdrras shown on traffic signal design drawing, work order or
directed by the Engineer.

Item 6.14 Furnish and Install Drag Line in Conduit (Per Foot)
The Contractor, where directed, shall i#gfallap | ast i ¢ drag | i eencléaed exi st i
bet ween the wutility manhole and the Department
Contractor and payment shall be per foot of drag line installed.

END OF SPECIFICATIONS FOR CABLE INSTALLATION AND CABLE SPLICES
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C.7.NYCDOT Detall Specifications for Auxiliary Devices
and Equipment

C.7.1Scope of Work

C.7.1.1The Contractor shall furnish all necessary labor and material to install auxiliary devices and equipment
shown on the traffignal design drawing, described in the work order or directed by the engineer.

C.7.2Auxiliary Device and Equipment Removed

C.7.2.1All auxiliary devices and equipment removed from their present site shall be dismantled and transported to
Depart ment 05645W8ah Strdety Maspeth @tieens), NY 11378, any other locations within the
limits of the City of New York designated by the Department, or as directed by the Engineer.
Material/equipment will be accepted between the hours of 8:00 AM and 12i68dig teitheun
completed before 3:00 PM, Monday thru Friday, except holidays. The Contractor must notify the Departm
at least 24 hours in advance of delivery. The Contractor shall furnish all labor, dunnage, blocking, wedg
and equipment necessarhéosdfe delivery stacking and storing of material to a height of fifteen (15) feet..
The cost of delivering the auxiliary devices and equipment to the designated location shall be included in
unit price for removal.

C.7.3Detectors and Sensors

C.7.3.1Detector sHahean a device used for detecting the presence or passage of vehicles3arspddestrians
exclusively for local controllers. Sensor shall mean a device used for detecting the presence or passage
vehicles or pedestrians used for system control.

C.7.4Pedestian Push Button

C.7.4.1Push Button shall mean a button to activate a device or signal timing for pedestrians, bicyclist or other rc
user& Push buttorshall be installed for all actuated crosswalks and shall be mounted on the controller
cabinet, pole or pedestal at a point 4206 from t
respect to the crosswalk shall be as follows:

C.7.4.2At locatianhaving an actuated concurrent walk (walking with green interval for vehicles) the push button she
be mounted on the side pole, pedestal or as shown on the engineering drawing. Push buttons fc
intersections having an actuated exclusive pedestra intgf Bar nes é Dance) shall
of the pole, pedestal, or as shown on the engineering drawing.

C.7.4.3Appropriate signs shall be installed above the push button to indicated proper use of the crosswalk. Signs
concurrent pedestrian crossimgtinclude a painted arrow and the sign installed so that the arrow points
in the direction of the actuated crosswalk.

C.7.4.4Two Allemead #38.0 machine screws shall be used to secure the sign to the pole, pedestal or controller
cabinet.

C.7.5Installation of kiuctive Loop Detectors and Inductive Loop Sensors

C.7.5.1The Contractor shall install the detectors or sensors, associated equipment and conduit as shown on t
traffic signal design drawings, work orders or as directed by the Engineer. The Conlfrtioéor shall insta
necessary cable, conduit, terminal block and wiring harness and make all splices and all connections in b
the controller and the detector or sensor. The item in the bid schedule for the installation of the inductive Ic

® MUTCD, 2009; Section 1A.13
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detector or inductivepleensor include the installation of the detector or sensor unit and making all the
necessary splices and connections to place unit the operating circuit.

C.7.5.2All other work performed and materials used in the installation of a inductive loop tileddomp or induc

sensor shall be in accordance with the specification for the item. This work shall be paid for under tt
respective in the Bid Schedule.

C.7.6Removal of Pull Boxes

C.7.6.1Whenever pull boxes are removed, the Contractor shall join the conduitsdtinlibecosgnaied plug

and seal the conduits to be abandoned as shown on traffic signal design drawing, work order or as direc
by the Engineer. Abandoned conduits shall be sealed with duct seal.

C.7.6.2The Contractor shall backfill the opening in the groestdrantthe surrounding area. The permanent

restoration of the paved roadway or sidewalk shall be included in the unit price for the removal of the p

C.7.7Vehicle Inductive Loop Installation Specification
C.7.7.1General

C.7.7.1.1The inductive loop detector consmtlew turns of wire embedded in the roadway pavements; the

wires are connected to an electronic unit located in cabinet at the side of the road. The detector i
designed so that the passage of a vehicle over the inductive loop in the pavemeent modifies th
magnetic flux around the resonantly tuned loops of wire, thereby increasing or decreasing the
inductance so that a change in resonant frequency, impedance, amplitude, or phase shift is detecte
by the transistorized roadside unit, and it is transmitietptifying and/or relay circuit.

C.7.7.1.ZThe proper installation of the inductive loop is of the utmost importance. The wires, being undergroun

are subject to deterioration from chemicals in the soil, water, rodents, and damage from shifting c
pavement,dst, and improper installation procedures. Interruption of the normal flow of traffic should
be held to the minimum time necessary for installation of the inductive loop. To accomplish this, .
checklist shall be completed and work shall not begimataridlakquipment, and personnel are

at the site. Barricades, warning signs, and flagmen shall be deployed to protect the workers and th
traveling public. The Contractor shall exercise all safety measures during the installation according
the Departent standards.

C.7.7.1.3This specification presents in detail procedures and material to be employed in carrying out the

inductive loop installation. The explicit definition of these items shall in no way relieve the installatic
Contractor of the responsilfilgyowiding a satisfactory and acceptable installation. If at the time the
installation Contractor considers the designated procedures or materials to be in conflict with thi
requirement, they will so inform the Engineer prior to carrying out ti¢aligskoaedable

resolution will be affected.

C.7.7.2Preliminary Preparations by the Contractor

C.7.7.2.1The preliminary preparations for making inductive loop installations shalisitelutpdutiars

of each location before the loop installation iSHiegusite inspection determine as minimum

Type of equipment needed for the particular installation.

The nearest source of water for cooling the saw.

The required electrical source.

The location of the roadside equipment cabinet.

The strategy for finstallation of all electrical wiring associated with the installation, by sawing,
trenching, rodding, etc.

The position and quantity of barricades according to the specifications of the City of New York.
The methods for routing traffic around thedadatipinstallation.

Contractor to secure all City of New York permits and other permits if required, prior to
commencing work.

To T To T Io Do Do I
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C.7.7.2.5pecific preparations must be made regarding the programming of personnel and equipment require
for installing inductive lodjtee following equipment requirements and material supplied must be
made:

A Determine and obtain the required flagmen, barricades, signs, cones, etc., to conform to the
procedure set forth in Department standards.

A Provide an adjustable template, stdgghtoe string line marker for the outline of inductive
loops on the pavement as required by the Engineer.

A Provide the seifopelled power saw with diamond blade or abrasive saw blades that will be
required for saw cutting the pavement to the lehgémaiepdth specified. The power saw
must be equipped with a depth measurement device, water valve, and guide.

A Supply splice boxes for connecting loap teahielded connecting cable where required.

Box to comply with DsizeaunléssnetherwiGesdirestédaby thea r d = 1

Engineer.

Where required, provide a drill for boringtohele through curb for conduit to protect lead

wire to splice box or pole foundation.

Provide a water supply (whether it be from hydrant or atéetpackamond blade cool

and to clean slots.

Provide an air compressor or air tank for cleaning out the saw cuts.

Provide a 120 gasoline generator or other ysoweare for making solder connections and for

splicing.

Supply weather resistant elakctépe and adhesive coating for splicing shielded connecting

cable and lead wire in splice box or base of pole.

Provide a megger meter for checking integrity of inductive loop insulation.

Provide a loop tester for checking continuity and indimctactbeedbop.

oo Do Do > Do

C.7.7.3Planning

C.7.7.3.1BBefore commencement of work, the Contractor shall review and become familiar with the installatic
drawings, detail, plans, specifications, and any other information furnished by the Department.

C.7.7.3.2f field conditions necessitatesitggning a inductive loop, the change shall be approved by the
Engineer. The Contractor shall begin and complete all work at a location before moving to another sit

C.7.7.3.3Nhere roadway surface being saw cut is bituminous concrete, no saw cut shalltizdfiexposed
flow until the wire installation has been completed and the sealant has been properly cured.

C7734 f for any unforeseen <circumstances a saw ¢
responsibility to ensure that the saw cut is cleampdoped condition prior to the installation of the
wire and sealer. No traffic lane shall be barricade beyond and the end of the working shift.

C.7.7.3.9n the event of any damage to the roadway, the Contractor shall repair the roadway to a condition 1
that whit existed prior to the damage and to the satisfaction of the City of New York.

C.7.7.4Layout

C.7.7.4.1The layout of saw cuts shall be performed by the Contractor. The Engineer will be notified 48 hours
advance at the designed site location and will approwaithb shes event that it is not possible
for an engineer to be available as specified above, the Contractor may proceed with the layout wor
However, actual saw cutting shall not be undertaken until the inductive loop location is verified by tt
EngineerThe Contractor will bear the entire expense for restoration of saw cuts that are not properly
located.

C.7.7.4.2Anductive detector loop locations as given on the installation drawings must be maintained. Howeve
when roadway obstructions occur where inchpgiv® Bssociated saw cuts are indicated, the
inductive loop location may be relocated only when and as directed by the Engineer.

C.7.7.4.3are shall be exercised to place the inductive loop at the designated location, perpendicular to th
roadway lane and it shalthe proper size. The layout can be facilitated by using a temple of the
proper size and shape and marking the pavement with lumber crayon or spray paint to guide the sa
The use of a straight edge or chalk line is also permitted. The inchaltieenéamsto the
drawing dimension with overlap cuts.
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C.7.7.4.4The inductive loop to splice boxnletichensions will vary with each site; however shall be run in
accordance with the inductive locip léetzil drawing.

C.7.7.5Curb Entry

C.7.7.5.1The work refers to the togmf the splice box or pole base to thedaadcut, by installation of
one and oAealf inch conduit, unless otherwise directed by the Engineer, through the curb.

C.7.7.5.2The chase from the saw cut to the splice box or to the pole base shall extandone fioote
from curb. The chase shall be made by means of putygtedodlkill

C.7.7.5.3onduit shall be installed from the splice box or pole base to its intercept with the saw cut. The aboy
road surface portion of the curbing shall not be cuit fioistadfedion.

C.7.7.5.4Conduit shall be installed to directly receive-itheviegdnline, and not at an angle. The hole to
receive the conduit should be sufficiently below the roadway surface so that there is a minimum of tv
inches of cover on top otdmeluit, when installed. The top two inches of the cover over the conduit
hole shall be the same sealant, or an approved, as used to close the saw cut.

C.7.7.5.5The conduit installation shall be made at the same time as the splice box when required.
C.7.7.6Saw Cutting

C.7.7.6.For cutting paved and concrete surfacpspled concrete cutting equipment shall be utilized.
The machine shall have the capability either a local or tank supplied water source with adequat
pressure to act as a blade coolant, lubricant, krahstoflthhe diamond blades utilized for the saw
cut shall provide a clean;deéthed/1s inch width saw cut without damage to adjacent areas. The
saw cut depth shall be at Ie#sinthes and not more than 2 inches. The saw cuts shall be
overlapped tprovide full depth at all corners. All slots requiring a right angle turn of wire shall be cut a
diagonal to prevent sharp wire bends. All cuts must be wired and sealed on the same day in which th
were made. Vehicle traffic shall not pass over eut aptss the cut is covered by protective
panel. Note that an additional cut is required wherénteréeadists from the actual inductive
loop, and that a continuous slot is necessary foirtheérkeadtrance.

C.7.7.7Cleaning the Saw cut

C.7.7.7.2Prior to th installation of wire, the saw cut shall be checked for the presence of jagged edges or
protrusions, cleaned and dried. There shall be no cutting dust, grit, oil, moisture, or other
contaminations in the saw cut.

C.7.7.7.2ZThe slots shall be flushed cleaned by ofemater stream. Then, the slots shall be cleared of water
and dried by means of an air stream. The blown air, from the compressors or air tank shall be free of
or water. The slots shall be cleaned immediately after the cutting operation.

C.7.7.7.3are shodlbe taken during cleaning of the slots to avoid blowing the debris at passing pedestrians
and motorists.

C.7.7.8Wire Installation

C.7.7.8.1Wire Installation between Inductive Loop to Junction Box or Pole Base

7.7.8.1.1Before proceeding with the wire installation, the sletawasieth and free of moisture.
Inductive loop leiadwire shall go directly from the inductive loop to a splice box or pole base as
indicated on the plans. Wire and/or installations to and from the splice box or pole base to
controller cabinet shall e continuous length without the usknefsplices. All damaged
wires shall be replaced. The inductive loops shall be installed as per specification drawing
MIS@013. The wire shall be laid in the slot so that there are no kinks or curlgygrat no strain
stretching of the insulation. The wire shall be installed as far down in the slot as possible. A blun
object, similar to a wooden paint stirrer, shall be used to seat the loop wire. In no case shall &
screwdriver or other sharp tool be usedfourhose.

7.7.8.1.2The inductive loops shall contain complete turns as indicated on the drawings. All inductive loop
shall be wired in a coudl@rkwise direction. The inductive lodpWaees shall be twisted to
provide a minimum of five turns peofodhér loop to the splice box or pole base. The wire
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shall be held in place during installation by means of short strips of a polyethylene from sealan
backers supplied by the Contractor. The strips shall be approximately two inches long and place
approxnately every two feet, and shall be resilient over the temperatut@°rartgel 60°

F. These strips shall left in the slots during pouring of the sealant. The top of the strip shall be a
least ondalf inch beneath the surface pavement. Winehactive iloop wire crosses cracks

or joints in the pavement, approved plastic sleeving shall be tightly laced at both ends to prever
sealer from getting to the enclosed wire. The plastic sleeve shall extend a minimum of four inche
on each side of thatoi

C.7.7.8.2Nire Installation between Splice Box to Field Cabinet:

7.7.8.2.1The splice box shall be installed at locations shown on the traffic signal design drawings or as
directed by the Engineer. At the splice box, the previously taggediandseotledidbe
securely spliced to shielded dual conductor cable as shown on the specification drawing
MIS®@)13. The splice shall be completely water resistant, and shall be made in accordance with
the procedure given in this specification and/or details furnishgohégrtiEhg cable shall
be run to the designated field cabinet thro
and a field cabinet shelinstalled. In the cabinet, the end of the cable shall be tagged clearly
identifying the inductive I8@aple length for any inductive loop shall not exceed 500 feet. The
cable run shall be continuous, no splice permitted betweiensghiecéeadd the cabinet.

C.7.7.8.3nductive Loop Detector Feeder Cable Installation

7.7.8.3.1n areas where there are sidewalksediee ¢able and the inductive loopleae shall be
terminated in a splice box or pole base and a waterp resistant splice made at this point wher
required. The cable shall then be placed in the conduit from the splice box or pole base to the
controllecabinet as shown on the traffic signal design drawing.

7.7.8.3.2n areas where the roadway ends and the shoulder begin, a slot shall be cut at a down angle o
approximately 30° to avoid sheering of 4healketais point.

C.7.7.8.4Testing Prior to Sealing the Slot

7.7.8.4.1Prig to sealing the slot, the slot anéhl@ack shall be checked at the junction box for continuity,
inductance, and insulation leakage. For the latter, a Megger meter shall be used (500 volts DC
minimum) to measure the resistance between one ezatislowire land the nearest reliable
electrical ground. The resistance to groun
checkedwi t h a battery power ed, portabl e il oop
Department. It shall have a minimutamgumeasuring range of from 50 to 500 mH (micro
Henries), with an accuracy of 15 or better. The measurements shall be made without a vehicle
over the loop. The measured inductance value shall be as the following:
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6 Foot Inductive Loop Width

Inductiveoop Inductance (mH)

Size 1 Turn 2 Turn 3 Turn 4 Turn
6x4 8 25 56 100
6x5 10 31 70 124
6x 10 14 43 96 171
6x15 19 58 129 225
6 x 20 24 72 161 286
6 x 25 29 87 194

6 x 30 34 101 226

6 x 35 38 116 259

6 x 40 43 130

6 x 45 48 145

6 x 50 53 159

6 x 55 58 173

6 x 60 63 188

6 x 65 67 202

6x70 72 217

6 x 75 77 231

6 x 80 82 246

6 x 85 87 260

6 x 90 91 275

6 x 95 96 289

6 x 100 101 303

7.7.8.4.2The Contractor shall record the location and valnessdir@inents. Satisfactory results shall
be obtained. These measurements shall be given to the Engineer.

C.7.7.9Saw cut Seal

C7791The Sealer shall be used strictly in accordan
poured into the slot to half depth. When both inductive loap slots lasdhalf filled, check for air
bubbles or material pile up and treregrno fill the slots to roadway level. Excess sealant shall be
removed by means of a fisqueezeo. I n all case:
The sealer, when poured into a saw cut, shall completely surround the wires, tbegece all ai
and completely fill the area of the slot, except for that portion filled with the wire hold down materie
The Contractor shall allow sufficient time f
instructions before allowing taffiove over the area.

C.7.7.10Testing After Sealing the Slots

C7710The same tests and data recording as in fTest
at the splice box after the slot has been sealed.

C.7.7.11Final Testing

C.7.7.11.The same tests and dataregordas i n ATesting Prior to Sealin
at the field equipment cabinet, after tHeodtrattor shielded cable had been spliced to the
inductive loop lemdwire at the splice box and the installation the cable hraplbtszh Eor this
test, the measured value of inductance at the cabinet shall be lessftham@16omidize.

C.7.7.12Test Compliance

C.7.7.12.Failure to meet any of the above test requirements shall constitute cause for rejection of the inductiy
loop installatiolhe Contractor shaltdmpiired to make such changes necessary for the installation
requirements to be met all at his own expense.

C.7.7.13Method of Measurement
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C.7.7.13.Anductive loop detector installation shall be measured by the linear feet of saw cytasontaining wire
actually placed, including inductive loop wire and sealer, the linear feet of all required as actuall
placed, the linear feet of shield conductor cable installed in conduit including all splicing, and eac
splice box installed in place.

C.7.7.14Basis of Payent

C.7.7.14.TThe inductive loop detector installation measured as provided above shall be paid for at the contra
unit price for: iSaw cut with Loop Wi reodo and
such as Caloit, Cable Installation, andBeuks etc. shall be installed in accordance with the
Specificatidor that item and paid for under the respective items in the Bid Schedule.

C.7.7.14.5uch payment shall be full compensation for furnishing all materials and miscellaneous hardware f
all necessatgenching, excavation, jacking and restoration and for testing of the installation.

C.7.7.1%Clean Up

C.7.7.15.1Jpon completion of the work at each location, the Contractor shall remove all remaining debris an
material and shall leave the area in a neat condition.

C.7.7.16Record l€eping

C.7.7.16.Before leaving the site, a record of any modification to the original traffic signal design drawing shou
be made.

C.7.7.1Maintenance and Protection of Traffic

C.7.7.17.7The maintenance and protection of traffic is considered as important and necessgaily an item of
as is the actual construction itself. The Contractor shall at all times conduct his operation in sucl
manner as to insure the safety of the motorist, the pedestrian, and his own employees.

C.7.7.17.Z'he Contractor shall perform in such manner and sequergatastvehicular and pedestrian
traffic at all times and to maintain full access to private properties. The Contractor shall maintain at
times safe and adequate ingress and egress at intersecting roadways and abutting properties
Equipment and pamsel necessary to provide and maintain a satisfactory riding surface shall be
available and used promptly as needed, both when work is underway and when work is temporari
suspended.

C.7.7.17.3raffic may have to be shifted from lane to lane in stages ttheomgieted tasks. The
Contractor shall not occupy any traffic lanes which are required to remain open. If there is a
requirement to use such traffic lanes, the Contractor must obtain prior approval or permits obtained
the Contractors expense frokgaticies having jurisdiction.

C.7.7.17.4he Contractor shall furnish, install, and maintain all signs for directing, warning, detouring anc
rerouting traffic flow. The Contractor shall furnish, install, and maintain warning lights, barricades, ar
other devices mssary to adequately inform the motorist of unusual or unsafe conditions and guide
him safely through the contract work area. Any area judged by the Engineer to be especially hazardo
shall be shall be marked by the Contractor using signal flasgersclléttdrized orange lenses
and reflectorized markings. The Contractor shall cause all signs, flashers, and other markings to b
moved, removed, or changed immediately as the conditions and hazards they indicate are eliminate
or altered.

C.7.8Installatimm Specification for Type 2 VTCS Controller Interface Unit, and
Associated Harness

C.7.8.1General

C.7.8.1.1The field equipment includes a Controller Interface Unit (CIU) and an associated Cable Harness whi
provides for the direct operation of a traffic signal bgnineiéers of a telephone pair link
(interface) from a central control station. The Controller Interface Unit, Typeexiodadeds non
semiactuated operation, and can be used for fixed time operation by use of the recall switch. These
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instructionsoger the installation of the Type 2 Controller Interface Unit portion of the traffic signal
controller assembly, including instructions for mounting it in a controller cabinet and connecting an
checking the electrical harness wires to it.

C.7.8.2Installation

C.7.8.2.1Tre Controller Interface Unit is housed in a seven inch high, six inch wide, and three inch deep met:
cabinet. The unit comes in two or more versions, with each version having similar electrical,
mechanical, and functional characteristics, and eachdbgimgietichangeable with one another.

In either case the unit shall be mounted vertically in the traffic signal controller cabinet as pel
instructions listed in Table 1 due to variations in configurations and space limitations within each tyg
of traféi signal controller cabinet.

C.7.8.3Installation of Harness and Terminal Strip

C.7.8.3.1The harness furnished with each unit contains thirteen wires and is marked for easy installation. TF
harness, including a terminal strip for the telephone line connectionflysipsatiaddo the
controller circuits and connects to the Connector Interface Unit case with an MS connector. The twer
one point terminal strip is to be mounted in the traffic signal controller cabinet as per instructions liste
in Table 1.

C.7.8.3.Zonnedhe following wires of the harness as follows:

Tip to terminal 1 of terminal strip

Ring to terminal 2 of terminal strip

AC + to fused side of controller AC input

AG to ground terminal

RB to Red Signal of phase preceding beginning of Main Street Green

ADWM o A Dondt Wal k signal output terminal
AWK to A Walk signal output terminal

BDW to B Dondét Walk signal out put terminal
PED to pedestrian pushbutton terminal (call PED)

VEH to vehicle detector terminal (call VEH)

OFFSET to 03 offset terminal (yellow key)

DIAL See Table 2

CAMSee Table 2

C.7.8.40perational Cheelsolated (Offine) Operation

C.784.1Sett he | sol ated Recalll Switch on the Controll er
power fAOno6. The controller should operate and

7.8.4.1.1Main Street Green (MSG) -Twhth Zero Center Voltmetex phase sensitive DC Voltmeter,
scale+ VDC, connect the plus (+) lead of the meter to Terminal 1 of the Terminal Strip (Harness)
and the minug (ead to Terminal 2. The output steps (IGO VDC and polarity) should match the
MSG and WDT MSG at thesedton. For example, if the controller is a 12 step controller with
three steps of Green and nine steps of NOT Green, then the meté08haD @t each
of the three steps of Green and +100 VDC for each of the nine steps of NOT Green.

To T T oo T To T Jo Do Do I

7.8.4.1.2solatedRecall TeswWi t h t he | sol ated Recall Switch set
Unit should fAidwell 0 or Aresto at the first
Operation can be checked by grounding the VEH or PED verdymaonvenich case it
should go out of Adwell 6 and go through a c
AUPO position, the unit should cycle contin

7.8.4.1.Resynch TesConnect a 120 VAC voltage to the 03 Offset (yellow kep)ttexroordtoller.
Check that the dial stops on the Yellow Key under this condition as it crosses the stack switch.

7.8.4.1.4ADV TestTo check that the Dial and Cam Wires are correctly connected, remove the AC + fuse
from the Controller Interface Unit. Carshshed not advance when the advance key crosses
the stack switch.
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C.7.8.4.2f the controller does not operate or does not conform to the tests outlined above in whole or in pat
then check the fuses, polarity of the AC line, and wiring. Replace unit if necessary

Table 1Installation of Controllésriit and Terminal Strip (Harness)

Type of Controller

Controller Interface Unit

Harness Terminal Strip

Comments

Marbelite 180

Mount in cabinet on r
side lower wall. Drill 3
tap 2 holes see commel

Mountin cabinet vertical
on left side wall. Drill 4
tap 2 holes.

Remove AC line filter
relocate in rear or left §
wall of cabinet. Drill g
tap 2 holes.

EAGLE EF 15

Mount on door of cabi
Drill and tap 2 holes.

Mount in cabinet vertic
onright side wall. Dirill 3
tap 2 holes.

CROUSHINDS PCN 3(

Mount in cabinet on r
side lower wall. Drill 3

tap 2 holes.

Mount in cabinet vertig
on right side wall. Drill

tap 2 holes.

Table 2 Connection of Dial and Can Wires bla@ks$s

Type of Controller

Dial Wire

Can Wire

Marbelite

M-30

Models Up To
Cannon Plug Series

Dial transfer socket
(Remove jumper)

Can transfer socket
(Remove jumper)

Marbelite

Tip terminal on back

Ringterminal on back panel terminal &

M-30 Panel terminal

Cannon Plug

Series Install jumper plug in sock
last dial position (right) on
Jump pins 1 and 8, and 2
4 on jumper plug.

Eagle EF 15 At  Terminal Block -TS

remove shunt between 16
18. Install jumpers betwee
and16, and between 5 and
At the lower right hand ¢
Terminal Block. Connect
wire to HlI and Can wire
AD1.

CrouseHinds PCN 300

Terminals ADV and D1 on
left hand Terminal bld
Remove jumper. Connect
wire to ADV and Can wir

D1.
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C.7.9Detail Specifications by Items
Item 7.2 Install One Overhead Detector 'lOBSOLETE!!!
tem7.2l nst al | One Wenectdirr@dn PPSirdei on ' OBSOLETE! !
Item 7.3 Install One Overhead Sensor HOBSOLETE!!!

tem7.4InstallOnSensor -Fiome ® Sémde&dndper ati on v

Item 7.5 Install One Overhead Sensing Device for a Sensor or Detector !!IOBSOLETE!!!

Item 76-1 nst al | One Sensing DevicEifowd &EGemnedngOpeer Dei ¢
NOBSOLETE!!

Item 7.7 Install One Magnetic Type Vehicle 'lOBSOLETE!!

Item 7.8 Install One Magnetic Type Vehicle Detector in Existing Duct !OBSOLETE!!!

Item 7.9 Install Inductive Loop Type Vehicle Detector (per foot of Saw Cut) ''OBSOLETE!!
Item 7.101Install One Pressure Type Vehicle Detector '!OBSOLETE!!!

Item 7.11Install One Flasher Mechanism
Install one flasher mechanism as shown on traffic signal design drawing, work order or as directed by t
Engineer.

Item 7.12Install One Elé¢dc Time Switch
Item one electric time switch as shown on traffic signal design drawing, work order or as directed by tl
Engineer.

Item 7.13Install One Pedestrian Push Button and Push Button Sign on Wood Pole
Mount the pedestrian push button anbupieshsign by means of wood screws or metal fasteners. The
Contractor shall furnish and instdlatiriech conduit on the pole or structure from the push button to the
point indicated on the traffic signal design drawing or by the Engineeshfidbecsuiaived into the
push button. The installation of this conduit shall be deemed to be included in the bid price of this item.

Item 7.14Install One Pedestrian Push Buton and Push Button Sign on any Pole
Install the pedestrian push button simydton sign on the pole or structure by means of a stainless steel
strap or other method approved by the Engineer.

Item 7.15Install One Pedestrian Push Button and Push Button Sign on a Traffic Signal Controller Cabinet
Install the pedestrian pustomwind push button sign on the traffic signal controller cabinet by means of
screws as approved by the Department.

Item 7.16Install One Warning Unit on Any Traffic Pole
Install one warning unit on any other structure as shown on the traffic dignahglesork order or as
directed by the Engineer.

Item 7.17Install One Warning Unit On Any Other Structure
Install one warning unit on any other structure as shown on the traffic signal design drawing, work order or
directed by the Engineasastherwise directed by the Engineer.

tem7.18Furi sh One 106x86x406 Junction Box
Furnish one ten inch by eight inch by four inch junction box.

tem7.19Furni sh One 166x146x606 Junction Box
Furnish one sixteen inch by fourteen inch by six @mchgxncti

Item 7.201Install One Junction Box on Any Pole
Install one junction box on any pole as shown on traffic signal design drawing, work order or as directed
the Engineer.

Install 7.221 nst al | one Junction Box on OELO6 Structure
Install one junction box on an AELO structure a
by the Engineer. The Contractor shall also furnish and install brackets approved by the Department.
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Item 7.22Install One Junction Box on Abther Type Structure
Install one junction box on any other type structure as shown on traffic signal design drawing, work order
directed by the Engineer. The Contractor shall also furnish and install brackets approved by the Departme
Item 7.23 Funish and Install One Type 1812 Sidewalk Box/Underground Electrical Enclosure in Unpaved
Area
The type 1812 sidewalk box/underground electrical enclosure shall be furnished and installed by tf
Contractor as shown on the traffic signal design drawing, work order or directed by the Engineer. Where fi
conditions make it impossible or impradtisdlt the boxes where indicated, an alternate location will be
determined by the Engineer.
The sidewalk box/underground electrical enclosure shall be constructed and installed according to dete
shown on the latest revision of the specificatian saMISA08. The permanent restoration of the
unpaved area shall be included in the unit price for the installation of the sidewalk box/underground electri
enclosure.

Item 7.24 Furnish and Install One Type 1812 Sidewalk Box/Underground Elemttaslre in Paved
Roadway

The type 1812 sidewalk box/underground electrical enclosure shall be furnished and installed by tf
Contractor as shown on the traffic signal design drawing, work order or directed by the Engineer. Where fi
conditions makenitpossible or impractical to install the box where indicated, an alternate location will be
determined by the Engineer.
The sidewalk box/underground electrical enclosure shall be constructed and installed according to dete
shown on the latest revieiothe specification drawing set-00BCThe permanent restoration of the
paves roadway shall be included in the unit price for the installation of the sidewalk box/undergrour
electrical enclosure.

Item 7.25 Furnish and Install One Type 1812 Si#te®@k/Underground Electrical Enclosure in Paved
Sidewalk

The type 1812 sidewalk box/underground electrical enclosure shall be furnished and installed by tt
Contractor as shown on the traffic signal design drawing, work order or directed Yhere EHalineer.
conditions make it impossible or impractical to install the boxes where indicated, an altdyaate location will
determined by the Engineer.
The sidewalk box/underground electrical enclosure shall be constructed and installed kccording to dete
shown on the latest revision of the specification drawing)@8t Mi&@ermanent restoration of the
paved sidewalk shall be included in the unit price for the installation of the sidewalk box/undergrour
electrical enclosure.

Item 7.26 Furnish ad Install One Type 2418 Sidewalk Box/Underground Electrical Enclosure in Paved
Roadway

The type 2418 sidewalk box/underground electrical enclosure shall be furnished and installed by tr
Contractor as shown on the traffic signal design drawing,walikeatdd by the Engineer. Where field
conditions make it impossible or impractical to install the boxes where indicated, an alternate location will
determined by the Engineer.
The sidewalk box/underground electrical enclosure shall be apdstrstatbeld according to details
shown on the latest revision of the specification drawing)@8t Mi&@ermanent restoration of the
paved roadway shall be included in the unit price for the installation of the sidewalk box/undergrour
electrical efosure

Item 7.27 Furnish and Install One Type 2418 Sidewalk Box/Underground Electrical Enclosure in Unpaved
Area

The type 2418 sidewalk box/underground electrical enclosure shall be furnished and installed by tf
Contractor as shown on the traffit dé&gpign drawings, work order or directed by the Engineer. Where
field conditions make it impossible or impractical to install the boxes where indicated, an alternate locati
will be determined by the Engineer.
The sidewalk box/underground electrioalienshall be constructed and installed according to details
shown on the latest revision of drawing s@0OB1I$Be permanent restoration of the unpaved area shall
be included in the unit price for the installation of the sidewalk box/unttérgrenctbsize.

Pagel01



NYCDOT Specifications for Traffic Signals & ITS Systems June 2017

Item 7.28 Furnish and Install One Type 2418 Sidewalk Box/Underground Electrical Enclosure in Paved
Sidewalk

The type 2418 sidewalk box/underground electrical enclosure shall be furnished and installed by tf
Contractor as shown onrtiféic signal design drawing, work order or directed by the Engineer. Where field
conditions make it impossible or impractical to install the boxes where indicated, an alternate location will
determined by the Engineer.
The sidewalk box/undergrouicttiedd enclosure shall be constructed and installed according to details
shown on the latest revision of the specification drawing)@8t Mi&@ermanent restoration of the
paved sidewalk shall be included in the unit price for the installaidewafktibox/underground
electrical enclosure.

Item 7.29Furnish and Install One Type C Pull Box in Unpaved Area
The type C or pull box shall be furnished and installed by the Contractor as shown on the traffic signal des
drawing, work order aratiéd by the Engineer. Where field conditions make it impossible or impractical to
install the boxes where indicated, an alternate location will be determined by the Engineer.
The pull box shall be constructed and installed according to detaitbestatest oavision of the
specification drawing MISBZ. The permanent restoration of the unpaved area shall be included in the unit
price for the installation of the pull box.

Item 7.30Furnish and Install One Type C Pull Box in Paved Roadway
The typ€ pull box shall be furnished and installed by the Contractor as shown on the traffic signal desig
drawing or work order or directed by the Engineer. Where field conditions make it impossible or impractica
install the boxes where indicated, aataltecation will be determined by the Engineer.
The pull box shall be constructed and installed according to details shown on the latest revision of t
specification drawing MI8Z The permanent restoration of the paved roadway shall behiacluded in t
unit price for the installation of the pull box.

Item 7.31Furnish and Install One Type C Pull Box in Paved Sidewalk
The type C pull box shall be furnished and installed by the Contractor as shown on the traffic signal desi
drawing, work ordedivected by the Engineer. Where field conditions make it impossible or impractical to
install the boxes where indicated, an alternate location will be determined by the Engineer.
The pull box shall be constructed and installed according to detaikhesHatest aevision of the
specification drawing MI8BZ. The permanent restoration of the paved sidewalk shall be included in the
unit price for the installation of the pull box.

Item 7.32Reset Any Pull Box or Sidewalk Box/Underground Electitzdufa to Conform to Grade
Reset any pull box or sidewalk box/underground electrical enclosure to conform to grade as directed by |
Engineer. This shall include all work necessary to raise or lower the pull box or sidewalk box/undergrou
electrical efusure to the new grade. The permanent restoration of the paved roadway or sidewalk shall be
included in the unit price for this installation.

Item 7.33 Furnish and Install One New Cover on Any Existing Pull Box or Sidewalk Box/Underground
Electrical Enosure
Furnish and install a new cover on any existing pull box or sidewalk box/underground electrical enclosure
directed by the Engineer.

Item 7.34Furnish and Install One-8fwt Wood Pole
Furnish, install and erect a 35 foot wood pole as ghaffim signal design drawing, work order or
directed by the Engineer, and in accordance with specification supplied by the Department.

Item 7.35Remove One Overhead Detector
Remove an overhead detector

ltem 7.36 Remove One Pole Mounted Detector
Remog a pole mounted detector

Item 7.37Remove One Overhead Sensor
Remove an overhead sensor

Item 7.38 Remove One Pole Mounted Sensor
Remove a pole mounted sensor.
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ltem 7.39Remove One Overhead Sensing Device for Sensor or Detector
Remove an overheadsseg device for detector or sensor.

Item 7.40Remove One Pole Mounted Sensing Device for Sensor or Detector
Remove a pole mounted sensing device for sensor or detector.

Item 7.41Remove One Magnetic Type Vehicle Detector
Remove a magnetic typleicle detector including amplifying equipment, and harness and connections.

Item 7.42Remove One Pressure Type Vehicle Detector
Remove a pressure type vehicle detector and make permanent restoration of pavement. Permanel
restoration shall be includenhit price.

Item 7.43Remove One Flasher Mechanism
Remove a flasher mechanism. All exposed holes shall be closed with aluminum plugs or as directed by f
Engineer.

Item 7.44Remove One Time Switch
When an electric time switch is removed, &l dxqgles shall be closed with aluminum plugs or as
directed by the Engineer.

Item 7.45Remove One Pedestrian Push Button and Push Button Sign
Remove a pedestrian push button and push button sign and close all exposed holes with aluminum plugs
as diected by the Engineer.

Iltem 7.46 Remove One Warning Unit
Remove a warning unit

Item 7.47Remove One Junction Box
Remove a junction box as shown on traffic signal design drawing , work order, or directed by the Engineer

Item 7.48Remove One Ty[d812 Sidewalk Box/Underground Electrical Enclosure in Unpaved Area
Remove a type 1812 sidewalk box/underground electrical enclosure in unpaved roadway.

Item 7.49Remove One Type 1812 Sidewalk Box/Underground Electrical Enclosure in Paved Roadway
Remove gype 1812 sidewalk box/underground electrical enclosure on paved roadway.

Item 7.560Remove One Type 1812 Sidewalk Box/Underground Electrical Enclosure in Paved Sidewalk
Remove a type 1812 sidewalk box/underground electrical enclosure in paved sidewalk

Iltem 7.51Remove a type 2418 Sidewalk Box/Underground Electrical Enclosure in Unpaved Area
Remove a type 2418 sidewalk box/underground electrical enclosure in unpaved area.

Iltem 7.52Remove a type 2418 Sidewalk Box/Underground Electrical EnclBswexli Roadway
Remove a type 2418 sidewalk box/underground electrical enclosure in paved roadway.

Item 7.53Remove One Type 2418 Sidewalk Box/Underground Electrical Enclosure in Paved Sidewalk
Remove a type 2418 sidewalk box/undergroundeglelctsiad in paved sidewalk.

ltem 7.54Remove One Type C Pull Box in Unpaved Area
Remove a type C pull box in unpaved area.

Item 7.55Remove One Type C Pull Box in Paved Roadway
Remove a type C pull box in paved roadway.

Item 7.56 Remove One Type GlIBox in Paved Sidewalk
Remove a type C pull box in paved sidewalk

ltem 7.57Remove One Wooden Pole
Remove a wooden pole
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Item 7.58 Remove Portion of a Foundation and Install Any Pull Box or Sidewalk Box/Underground Electrical
Enclosure
Remove only portion of the existing foundation and install any pull box or sidewalk box/underground
electrical enclosure, width the bottom removed, as shown on traffic signal design drawing work order
directed by the Engineer.

Item 7.59Remove One Steel TegllPole
Remove a steel trolley pole and abandon the foundation. The Contractor shall chip out a minimum of thr
inches of the foundation, cut off the pole and other projections, properly backfill the excavation and restc
the permanent pavement asatirbgtthe Engineer.

Item 7.601Install Push Button on Three Inch Pipe including Foundation
The Contractor shall cut a neat opening one foot by one foot and excavate the area to a uniform depth of
foot. They shall then install a two inch bend, griepgzd, and connect it to the underground conduit as
shown on the traffic signal design drawing, work order or directed by the Engineer. The three inch pipe st
be connected by the use of a reducing coupling to the bend and extended fhe Jadhaboye t
galvanized threaded pipe cap of malleable iron shall be installed on the top of the pipe.

Item 7.6 Install Special Sign Associated with Traffic Signals (per sign)
The Contractor shall i nst al |Iwork trdef, rafficTsignahdesigo r A R |
drawing or directed by the Engineer.

Iltem 7.62Deleted
Iltem 7.63Deleted
Iltem 7.64Deleted

Item 7.65Furnish, Install and Connect Local Controller Interface Unit
Furnish and install a local controller inteifanecontroller cabinet as shown on the traffic signal design
drawings or noted in the work orders

Iltem 7.66 Remove Pavement Message By Abrasion Burning or Other Approved Method
Iltem 7.67Furnish and Install One 1836 Sidewalk Box/Undergroumit&|&ciclosure in Paved Sidewalk

Item 7.68 Furnish and Install One 2448 Sidewalk Box/Underground Electrical Enclosure in Paved Sidewalk

Iltem 7.69Modify M2 Sensor Foundation for Loop Use, Install Frame, Drill Holes and Remove any Transformer
Base IIGBSOLETE!!!

Item 7.70Furnish and Install One Type 3618 Sidewalk Box/Underground Electrical Enclosure in Unpaved
Area

Iltem 7.71 Furnish and Install One Type 3618 Sidewalk Box/Underground Electrical Enclosure in Paved
Roadway

Iltem 7.72Furnish and Irtall One Type 3618 Sidewalk Box/Underground Electrical Enclosure in Paved
Sidewalk

Item 7.73Furnish and Install One Type 4824 Sidewalk Box/Underground Electrical Enclosure in Unpaved
Area

Item 7.74 Furnish and Install One Type 4824 Sidewalk Boxgtindwet Electrical Enclosure in Paved
Roadway

Iltem 7.75Furnish and Install One Type 4824 Sidewalk Box/Underground Electrical Enclosure in Paved
Sidewalk

Item 7.76 Furnish and Install Cast Iron Ornamental Castings2énTvhffic Signal Pole
Furnish ahInstall cast iron ornamental casting2AroM2A combo pole as per the specification
drawing®01. (For2 A Combo with type AMO Shaft extension
5268. For Bishop Crook street light/traffic sighal ceeddpolng5264.)

Item 7.7 Install, Maintain and Remove Automatic Traffic Recorder (ATR)
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The Contractor shall be paid for installation, maintenance and removal of automatic traffic recorder (ATR)
intersection approach.

Item 7.78® InstallMicrowave Senséssembly on Metal Pole (contractor supplied brackets)

Item 7.79 InstallMicrowave Sensor Assembly on Wood Pole (contractor supplied brackets)

ltem 7.80 Install Microwave Sensor on any other Type of Structure

Item 7.8% Install Microwee Sensor Wireless Receiver and Antenna (Including all Cabling)
Item 7.83
Item 7.883
Item 7.84

Item 7.89% Install Electronic Speed Display Sign on Shaft on any Pole

Iltem 7.8® Install Electronic Speed Display Sign on Mast Arm

Item 7.8 InstallWireless Battery Powered Magnetometer (ASTC Only)

Item 7.88 Install Wireless Access Point for Wireless Battery Powered Magnetometer (ASTC Only)
Item 789- Install RFI Reader

Item 7.90Install Communications Modem and Cabinet Top Antenna
The Contragtshall install a staaldne shelf mount communication modem and cabinet top antenna to
connect equipment to the NYCDOT wireless network at the location(s) specified in the contract document:
directed by the Engineer.
The standlone modems shall epled so the operator can view th
controls. The modems shall be shelf mounted on a stable platform for easy removal and replacement by c
person. If a remote DC power is required, the DC power supply shall be ®catetmedrhi
Contractor will be required to furnish and install all new data cables, coaxial cable and connectors for n
equipment being furnished under this Contract.
The Contractor shall install the externally mounted antenna on the top biietiasahawa in the
contract documents. The antenna shall be mechanically bolted to prevent unauthorized removal and sea
to prevent water from entering the cabinet.
After the modem has been installed by the Contractor, a NYCDOT furnishbdllPeddréggised
and tested remotely for communications prior to acceptance. Any adjustments to the antenna, such :
adding a NYCDOT furnished panel antenna to increase signal strength, shylthe ontrazior.
Communication modem and catopeantenna will be measured as a unit, completely installed,
successfully tested, and operational. The unit price for each communication modem and cabinet top anter
shall include the cost of furnishing all labor, materials and equipment negletsahetovadm

Item 7.9 - Maintenance and Protection of Traffic (MPT) in Work Zone on Highways
The Contractor shall be responsible for establishing, maintaining and removing work zone safety accord
to the current rules and regulafibesContractsihall provide all necessary equipment, trained personnel
and appropriate signs and cones, flashing arrow panels, barrier vehicles and other necessary material.
necessary, the Contractor shall coordinate his operations with other contractisgunrgidigityo
that may affect each otherobs work.
The Contractor shall get paid only for the outlined work zones as per approved plans in accordance w
MPTorasapproved by the Engineer.

If needed he Contractshall beesponsiblr establishing field office. The Field Office shall include an
office trailer consisting of four shipping conex Eeeteis 4éngth inclusive of 1,000 feet ofesafety f

minimum 6 feet high with gateatitwo of the field office may require city aputehall be determined

by the Engineer.

The Contractor shall get paid for furnishing and installation of the field office and shall provide all necess
equipment, material and trained personnel.

ENDOF SPECIFICATIONS FOR AUXILIARY DEVICES AND EQUIPMENT
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Chapter 8:NYCDOTDetail Specifications for Temporary Pole or Pylon and Equipment

C.8.NYCDOT Detall Specificatitorswood Base and
Concrete Base Pylon and Equipment

C.8.1Scope of Work

C.8.1.1The Contractor shall furnish all necessary labor and material to remove and install equipment on tempor
pole, aka temporary pylon, as shown on the traffic signal design dradiimg thieseoitkeorder or
directed by the Engineer. For more details of temporary pylon see the specificati@i®tirawing MISC

C.8.2Installation of Temporary Pylon

C.8.2.1Where a streetlight or traffic signal is being removed and a temporary pylon is tophmvinhstalled to
support for street light luminaire or traffic signal, the Contractor shall install luminaire or traffic signal on 1
temporary pylon. The payment for removal and installation of luminaire or traffic signal shall be made unde
separate item.

C.8.3Mairtenance of Temporary Pylon

C.8.3.1When the Contractor installs a temporary pylon it is their responsibility to provide 24 hour, seven days a we
maintenance for the temporary pylon and all equipment attached thereto. In the event the pylon is h
damaged, varldzd or blown over it will be the responsibility of the Contractor to restore it to its normal
working condition within six hours of notification from the Department or other agencies.

C.8.4Removal of Temporary Pylon

C.8.4.1When the new streetlight pole or itaffit ®le is installed, the Contractor, when directed to do so by the
Engineer, will install the streetlight luminaire or traffic signal on the new streetlight pole or traffic signal p!
and remove the temporary pylon from the field and secuieabltaglaettions and cable. The
installation of streetlight luminaire shall be paid for under Item 3.27 of this specification.
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C.8.5Detail Specifications by Items

Item 8.1 Install, Maintain, and Remove One Temporary Pylon with Streetlight L uminaivéthdtit &thoto
Electric Cell
Install, maintain and remove a temporary pylon with streetlight luminaire at its proper location. Th
Contractor shall install an approved type temporary pylon and affix thereto the streetlight luminaire. T
wiring, fusing,lging and all other required work is to be performed by the Contractor.

Item 8.2 Remove Fire Alarm Luminaire and Bracket from Existing Streetlight Pole
The Contractor shall remove the existing fire alarm luminaire and bracket, if any, detlighexisting str
pole. Where the existing streetlight pole is being removed and a temporary pylon is being installed, a f
alarm luminaire shall be installed on the pylon.
The installation of the fire alarm luminaire shall be paid for under item & 3ham&foedfitation. If it
is not to be installed on the temporary pylon, then it shall be returned to the City.

Item 8.3 Install. Maintain, and Remove Fire Alarm Luminaire on Temporary Pylon
The Contractor shall install a fire alarm luminaireponaayt@ylon as per traffic signal design drawing,
described in a work order or directed by the Engineer. The Contractor is to supply all labor, material, wiri
and electrical connections to properly put into operation the fire alarm luminairg pyleantampe
noted location. When pylon is to be removed the fire alarm luminaire is to be removed and either installed
permanent pole or returned to the City.

Item 8.4 Install Fire Alarm Luminaire on any Permanent Pole NOBSOLETE!!
The Contcdor shall install a fire alarm luminaire on any pole other than temporary pylon as per traffic signe
design drawing, described in a work order or directed by the Engineer.
The Contractor, where necessary, shall drill a hole in the shaft to sewayasemwoie all sharp
edges to prevent injury to the insulation of cable to be installed. The bracket shall be attached to the pc
with stainless steel strapping A.l.S.I Type No. 201 or No. 301 or approved equal. The Contractor shall ins
the requid number of size 14 AWG conductors, from the luminaire socket through the bracket and shaft t
the fuse cutout in the base of the pole. The Contractor shall also furnish dime ietalcatourt with
a 15 amp fuse connected to the contrdl tideP&C. Bracket and luminaire shall be supplied by the
Department and the Contractor to furnishing the lamp.

Item 8.5 Deleted
Item 8.6 Deleted
Iltem 8.7 Deleted

Item 8.8 Install Concrete Pylon with Pole
When directed by a work order or Entlire€gntractor shall install a concrete block base pylon with
pole. The concrete block base shall be constructed as shown on the specificatiedOdraivimgevilSC
Contractor shall place a standard FS streetlight shaft on the concrete basdighithaum.stki
necessary equipment to be placed in service at that location shall be included in this item.

Item 8.9 Remove Temporary Concrete Pylon with Pole
Remove temporary concrete pylon and all equipment

Item 8.10Relocate Temporary Concret®Rwith Pole
Relocate temporary concrete pylon and all equipment

END OF SPECIFICATIONSFOR TEMPORARY POLE OR PYLON AND EQUIPMEN
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NYCDOT Specification List of Most Conthomistruction
Related~urnish Material

Date of Revision Revised by Description
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NYCDOT Specification List of Most Conomistruction
Related~urnish Material

No. Description Unit
20000 10foot aluminum signal polefB1hed(Specification 18) EA
20001 5foot galvanized steel Accessible Pedestrian Signal (APS) pole, (Specification 28) EA
20002 Al li ance Downt own Ne¢pecificationidrawifgIB)NY) type AP« EA
2003 5footaluminumccessiblPedestrian Signal (APS) pole EA

20020 Set of three 3/ 4"ladarpoH cer (IBmletcidd seamhbloyn 691 SET
20021 Set of four 1" dmMadh am db «l{Speeidichtbreagthlty pfod re sfi @ SET
20111 151/ ncBAdMpol e shaft ext e nSpecificatiorfdoawing@® r eet | EA
20113 151/4a ncBAdMpol e shaft ext ens (SpenificdtiendrawifgdBn st EA
20114 7f oo2Ad Mpol e shaft e Xfor®0? sin streetlighfilsninaigGpan ¢gwig-@08)0 EA
20115 7f oo2Ad Mpol e ¢ hat bv e Xfprdgosiirskeettight tuminailSpendwg-803) EA

20150 i M Araffictsignal pole with dot® mast arm (including anchor rod assembly) EA
20160 20" traffic signal2Amasptolaer nf Sppoelcei faiscsaestmbolny EA
20169 Al l i ance Downt own NeEpecifikaionldrawingIBINY) type A S EA
20184  5'mast arm extension assembly with Stiegjfidatiairawing MB05) EA
20186 20" mast arm assembly with fi{8pgsification 38) EA
20200 AMAO pol e t (SpedfisaiomnB8ner base EA
20220 Setoffourl/ 40 anchorfifdabt passemMBpbeci 6 cati on € SET
20270 Setoffounlg c | e-a A& (Ypecificativorvis) SET
20360 "J2A" tie rod elbowifd2A pole mast ar(Bpecification drawing seO04H EA
20430  Aluminum mast anaffic signlkead "R2" (Specification 44) EA
20441 Compl-2A6 &Mgnal pol e parts Kkits, (Speci fi ¢ EA
20450 Complete ornamental castings (as per dr@@ing P EA
20640  Aluminum traffic sigmalet vy p-84 & S( Speci fication 28) EA
21200 15footstraight support arm for overhead®pigificatiarawing MISTD4) EA
21500 20foot straight support arm for overheé8psgificatiarawing MISD4) EA
21600 25foot straight support arm for overhea8pEgifi¢atiatrawing MISTD4) EA
30014 80 HRmhkGreenLEDSecti on traffi éVagyiogmsalgnfadge ((Sfpe EA
3001RB 80Red BallEDIlens antraffic signal secti@pecification 7) EA
30013GB 80Green BalEDIens andraffic signal sect{@pecification 7) EA
30013AB 80oAmber BdlEDIens antraffic signal sect{@pecification 7) EA
30080 Tunnel type visors for 8" and 12" vehicular traffic signal (SfBcification EA
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No. Description Unit
310148 80Red BallEDiens(Specificatiof) EA
31014A 80Amber BdlEDIens(Specification 7) EA
31014G 80Green BallEDIiens(Specification 7) EA

31150 Al uminum die castings and assembly for pol EA
31175 Aluminum die castingsand assknobly pol e mounted traffic sic¢c EA
31185 Al uminum die castings and assembly for pol EA
31195 Al uminum die castings and assemtliog34f or pol EA
31200 One pair of "VB" assembly (Specification 34) EA
31205 Al uminum die castings and assembly for ma: EA
31210 Pol e hub (ALowton hubo/ 6 Hubhipple)dSpeciecatbri3¢) ( c « EA
31215 Al uminum die castings and assembly for ma: EA
31225 Al umi num die castings and assembly for ma: EA
31235 Al umi num die castings and assembly for ma: EA
31245 Ri gi d mounting bracket -Wayoosiegnala)f f ({ $p4s¢ i EA
31340 One pair of "WB assembly (&gfication 34) EA
31351  One pair of """ assembly (Specification 34) EA
31506 12 0 -ARbe=@Green LEDSect i on traffi éVayiogmalgnfadge ((Sfpt EA
31506RB 1 Z2Réd BallEDlens antraffic signal sect{@pecification 7) EA
31500AB 1 2Amber BdlEDIens andraffic signal secti@pecification 7) EA
31506GB 1 2Gdeen Ball LHENs andraffic signal sect{@pecification 7) EA
3150€RL 1 2R@&d Arrow LHENs andraffic signal sect{@pecificain 7) EA
31500AL 1 2 0 ArmwleEDlensfandraffic signal sect{@pecification 7) EA
31506GL 1 2 eeen@rowlEDlens antraffic signal section (Specification 7) EA
31501R 1 ZRéd BallEDlens(Specification 7) EA
31503A 1 2Amber BdlEDIens(Specification 7) EA
31501G 1 2Goeen BallEDiens(Specification 7) EA
31501RA 1 Reéd ArroWwEDlens(Specification 7) EA
31503AA 1 2Amber ArrokEDIens(Specification 7) EA
31501GA 1 2Gdeen ArrokEDlens(Specification 7) EA
3160 1 2 o0 -ARe@reen LEDs:ction bicycle signal {&pecification drawing08B) EA
33006 160x160 polycarbonate LED pedestrian signi EA
3300LL. 160x160 polycarbonate LED pedesand66an count EA
33002 Accessible Pedestrian Signal (APS) (Specification 27B) EA
35001 160x160 LED pedestrian countdown | ens (Spt EA
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No. Description Unit
44062 Single pramed 27 circuit controller with fittings & brackets (includdgsaggcurity EA
49010 Aluminum detector cabinet with fittings & brackets (Specification 60) EA
60000B Traffic signal cablel®B 2 size 10 AWgBnductors with a tBirlWG bare wige bonding) (Spec 4B) LF
60001 Traffic signal cablelZc@ size 14 AWEBnductorgppecification 4) LF
60002 Size BAWCgreeriThermoplastidghHeatresistantlyloncoated THHN) conductor LF
60040 Traffic signal cableldc(%size 14 AWEnductors) (Specification 4) LF
60060 Traffic signal cable-1@0l0 size 14 AWBnductorgbpecification 4) LF
60190 Traffic signal cable-13q13%ize 14 AWEnductors) (Specification 4) LF
60200 Accessible Pedestrian Signal (APSjSjadxtéication 5) LF
62000 Traffic signal cable6B:(2 size 6 AV¢@nductors with a third size 8 AWG bare wire for bonding) ( LF
65000 Battery baalp power supply sys{@mecification 122) EA
66000 S.inglledialptei me d cont'roller v.vi.th fitlting a.nd bEA

circuits. Cabinet to be of standard size to house 27 circuit controller (includes security strap)
6600eM  Single dial electromechanicalesstrateccontroller with brackets and fittings EA
67000 Power cable-80B (5ize 10 AWG conductors veitktll8 AWG bareire for bonding) LF
70750 Pedestrian operated switch (Specification 27A) EA

70764 N Pedestrian operated switcho sign with no EA
70765 f@WPedestrian operated dawitcho sign with Left EA
70766 fwPedestrian oper aWeyarrawwi t cho sign with Two EA
70767 N Pedestrian operated switcho sign with Ri(EA
70793 Traffic signal -masgtf ar mvmacd 8@ndll s AMEAMPe ci f i EA

70830 Weatherhead assembly "L2A" with nipple (Spedfication 4 EA
70840 Concentric link "K2A" with bolt (Specification 44) EA
72180 100 KHz loop vehicle detector EA
72181 110 KHz loop vehicle detector EA
72187  Dual conductor shielded cable (lead in wire) LF
72188  Loop detector wire LF
72189 Magnetometer kit (one wireless access point and f¢8pecifikstion 63) EA
72500 Direct burial shielded CAT6 cable LF
73000 Remote microwave sensor include bracket, back connectors and 120 VAC option EA

73500 Microwave sensor assembly including microwave sensor, cabinet and wireless data transmitt EA
73501 Type ASO bus intemwiBWre wunit (BIU) (Specifi EA
896940 MHz; 8.5 db; 6 element Broadband welded Yagi AnteRemalthahtenna with mour

73502 bracket for 1 1/2 "pipe EA
Microwave sensor assembly including microwave sensor, cabinet and wireless data transn

73503 : EA
with Bugooth

73504  RFI Reader EA
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NYCDOTSpecificationof Most Common Construction Related Furnish Material

No. Description Unit
75000 Electronic speed display sign (contractor to supply cable &peadieatpn 121) EA
79997  Electronic solid state contessamblgnodel 170 with fittings and brackets EA
79998  Electronic solid state conteskamblgnodel 330 with fittings and brackets EA
79999 6 load switches Advanced stalid traffic controller (ASTC) (Specification 46B) EA
80000 Modem power supply EA
80500 120x180 fr ame dewakboSpeciécatiaifawimndllFE008 @)a st si EA
81000 Temporary traffic signal concrete pptmificatiadrawing MIS@1_1) EA
89999 12 load switches Advanced solid state traffierd@8all) (Specification 46B) EA
90000 68 watts 16,000 hour rateektlight lumindmenp EA
90001 NEMA "Rjround mount contralbdrineand16switch battery backup systeitrGpec dwiyllS@015 EA
91000 116 watts 16,000 hour rated lamp EA
99999 8 load switches advanced solidrstifie controller (AST®pecification 46B) EA
100000 School zone electrometrical flasher (Specification 140B, January 2010) EA
T9.1 Controller interface equip($gecification 67) EA
T9.2 2 channel digital loop vehicle detector (Speé6ification EA
T9.3 4 channdligital loop vehicle deté&pecification 61) EA
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2/30/10 Add color coding

8/20/10 Add name tape and strength member
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Specification 4: NYCDOS$pecificationfor Traffic Signal Cable

4.NYCDOT Specification for Traffic SiGahle

4.1 General

4.1.1.This specification covers 600 volts rated polyesuibted, jacketed cable for use in traffic signal systems
in underground conduits and as aerial cable not supported by a Messenger cable. The cable assembly m
have a minimum a strength members to act as strain reliefs when use in unsupported aerial applications

4.1.2.The traffic signal cablallsionsist of uncoated copper individually insulated with heat stabilized polyethylene
laid up in a compact cable form and bound wittepetdtie cable core shall be enclosed -imetaitio
jacket. Detailed requirements for the components and their assembly are prescribed below.

4.2 Conductors

4.2.1.Conductors, before application of insulation, shall be solid round, annealed copmerA&IMbrming t
Designation3

4.2.2.Conductor size (in AWG) and the number of conductors in the traffic signal cable shall be as specified.

4 .3Insulation

4.3.1.The insulation compound before application to the conductors -sheitlilize thegrtlyethylene conforming
to therequirements of ASTM Designation D 1248, for Type 1, Class B, Category 5, Grade E4 materials. Tt
insulation shall be applied concentrically about the conductor. After application to the conductors the insula
shall meet the following requirementsesteehin accordance with the procedures of ASTM Designation D
2633 and D 1351.

Physical Properties of Polyethylsumation

Initial properties

Tensile strength, Ibs. per sqg. in min 1400

Elongation at rupture, percent min 350

After 48 hours in aielwat 100°C £ 1°C

Tensile strength, percent of original min 75

Elongation at rupture, percent of original, mis.

Cold bend test, 1 hour at minus 55° C + 1° C, mandrel diameter
2.5 times insulated conductor diameter ~ No cracks

4.3.2.For Conductors siz@fto 14 AWG the average thickness of insulation shall be not less than 0.025 inch; for
conductors size of 13 to 8 AWG it shall be not less than 0.030 inch; and for conductors size of 7 to 2 AW(
shall be not less than 0.045 inch. The minimum thalknes®s less than 90% of the average thickness.

4.3.3.Moisture absorptiokfter a 24 hour immersion in the tap water at 50° C + 1° C, the specific inductive capacity
of the insulation shall be more than 2.5. After a continued 14 day immersiordubgvepegifacity shall
be more than 1.5 percent higher than the value determined at the end of the first day, or more than 1.0 perc
higher than at the end of the seventh day. The moisture absorption tests shall be conducted in accordance \
method specified in IPCEA Stand&i482, NEMA WO5, latest revision.

4.3.4.Dielectric StrengtiWhen tested in accordance with ASTM Designation D 2633, each processed length of
insulated conductor before cabling shall withstand the test voltages shaparlmiaf fominutes after
immersion in water for not less than 6 hours and while still immersed.

Conductor Size (AWG) Test Voltage
2014 2500
138 3000

4.3.5.Insulation Resistand&’hen tested in accordance with ASTM Designation D 2633, each processed length of
insulated conductor, after withstanding the Dielectric Strength Test, and while still immersed shall have
insulation resistance as follows:
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Conductor Size Insulated Resit ance at Size, AWG 600U
20 thru 17 15,000
16 14,800
15 13,700
14 12,600
13 13,200
12 12,100
11 11,000
10 10,100
9 9,200
8 8,300

4.3.6.Jacketing of individual condutt&ech insulated conductor shall be jacketed witleathezal grade
polyamide (nylodgcket thickness shall be bet@868 an@.006 ioh

4.4 Color Coding

4.4.1.Color coding for cables shall be as specified. Ease colors shall be obtained by the use of colored insulati
Tracers shall be colored stripes arkightegral with the insulation and will afford distinctive circuit coding
throughout the length of each wire. Tracers shall be continued be continuous and shall be longitudinal or spir
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4.4.2.Traffic Cable Color Coding faf@G@CQC,13C16C19C22C

Conductor numbet  Group Number Color Trace Color
Neutral White None
2 1 Red None
3 1 Yellow None
4 1 Green None
5 2 Red Black
6 2 Yellow Black
7 2 Green Black
8 3 Red White
9 3 Yellow White
10 3 Green White
11 4 Red Pink
12 4 Yellow Pink
13 4 Green Pink
14 5 Red Brown
15 5 Yellow Brown
16 5 Green Brown
17 6 Red Orange
18 6 Yellow Orange
19 6 Green Orange
20 7 Red Violet
21 7 Yellow Violet
22 7 Green Violet

4.5 Conductor Assembly

4.5.1.Tweconductor cable shall have a maximum length raftlayood than 30 times the insulated conductor
diameter. They shall be of the twisted type except on cables size 10 AWG or larger used for power exclusive

4.5.2.In muliconductor cables, the single conductors shall be laid up symmetrically in heyerscedditay

the following:
Number of Conductors to Cable Maximum Length of Lay
3 35 times insulated conductor diameter
4 40 times insulated conductor diameter
5 or more 15 times insulated conductor diameter

Each layer of conductors in the cableeskad in a direction opposite to that of adjacent layers. The outer
layer shall be latind lay.

4.5.3.Fillers- Unless their use is prohibited in the bid schedule, fillers shall be used if necessary to secure a firr
compact assembly. Fillers shall beoofreetallic moisturesistant material, which shall have not injurious
effect on the component parts of the cable.

4.5.4.Cable TapeThe conductor assembly shall be covered with a spiral wrappingesistaoistape applied
S0 as to overlap at Id&&b percent of its width. The tape shall be of Mylar or its equivalent.
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4.6 ldentification Tape

4.6.1.There shall be placed within the cable beneath the outer jacket a continuous tape bearing the name of t
manufacturer of the cable, the month and the year of manufacture, the maximum working voltage, number
size of conductors, trade name of calsleotheg r act number, footage mar ki ng
City of New Yorko and such other identifying wo!
repeated at intervals of not greater than 2 feet. The tape shall also catrmypaximbersn intervals of
five feet indicating distance in feet from the free end of the cable. The tape shall & mzhwitter than
shall be neabsorptive and shall have no injurious effect on the cable.

4.6.2.Jacket Over the taped conductor dslyetmere shall be applied a tightly fitting outer jacket whose average
thickness shall be not less than 0.078 inch and whose minimum thickness shall be not less than 0.070 inch.
jacket shall be of either the following types as shall be specified.

4.6.2.1.Type A- Black polyvinyl chloride having the following properties when tested in accordance with ASTM
Designation D 2633 and D 1047.

4.6.2.1.1PhysicdPropertiesf Polyvinyl Chloride Jacket

4.6.2.1.1.1Initial Properties:
Tensile Strength, Ibs per sqg. in., min 1800
Elongatioat rupture, percent, min 250

4.6.2.1.1.2After 5 days in air oven at 100°+1° C.
Tensile Strength, percent of original, min 85
Elongation at rupture, percent of original, min 60
Heat Shock Test, air oven, lhour at 121°+1° C No crack

Decrease in thickness, péreed max 50

Cold Band Test, 1 hour at minus 40°+1° C No crack

Flame Test, burning time, min., max 1
4.6.2.1.1.3After 4 hours in SAE No. 2 oil at 70°t1° C

Tensile strength, percent of original, min 80

Elongation at rupture, percent of original, min 60

4.6.2.2.Type B Heavy duty black polychloroprene having the properties specified in ASTM Designation D 424
when tested in accordance with ASTM Designation D 470.

4.7 Inspection and Tests

4.7.1.In addition to the tests prescribed in Section 4.3, the entire cable shayl bebjested individual
conductors after assembly to the tests prescribed therein.

4.7.2.Any other methods of tests or examination in addition to those specified herein which are satisfactory
laboratory designated by the City of New York.

4.7.3.All apparatus anther facilities needed for making required physical and electrical tests shall be provided by
the manufacturer at the place of manufacture. The authorized representatives of the City of New York shall
provided with all facilitates for assuring tbentkalvthe materials comply with the specification
requirements. Free access to the place of manufacture and opportunity to take samples, inspect and test a
stages of manufacture shall be provided.

4.7.4.Factory inspection may be waived by the CityrofiiNprovided however, that the Contractor shall furnish
at time of delivery a certification executed by the manufacturer to the effect that the cables and wires meet
requirements of this specification.

4.7.5.Factory inspection by the City, waivingnyf ifesggection, or the furnishing of certified tests sheets by the
factory, shall, however, in no way be constructe
as it deems necessary.
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4 8 Reels

4.8.1.Reels shall be substantially constructegaod @ondition. The maximum outside diameter shall be 42 inch.
Reel shall have a center halet@ 3 inches in diameter. The diameter of the reel shall be not less than 12
times the outside of the cable.

4.8.2.There shall be marked on each head of eachreelr r ow and t he words fARol I t
in the direction which will tend to tighten the cable on the drum.

4.8.3.Each end of the cable on a reel shall be accessible for testing, and shall be properly sealed and protected
injury.

4.8.4.Reet shall become the property for the City of New York. Cable on reels shall be covered with a weath
resistant wrapping held in place by at least two-sisiaistnmetal bands or wires.

4.8.5.Materials & Workmansh¥aterials and workmanship shallfigt gfuality. Cable and reels shall be free
from imperfections and defects which may affect appearance or serviceability or both.

4.9 ldentification

4.9.1.Both heads of each reel shall be stenciled or labeled with the following information: de&enigiton of cable
on reel, date of manufacture, names and addresses of manufacturer and Contractor, and contract or purch
order number. A shipping tag containing the same information shall be attached to the outer end of the cable

492.The manuf acttwreérséssear aComturmber of each reel shal
the reel or stamped on metal plates having a diameter or length of not less than 1.5, which are counterst
below the surface of the heads of the reel. The metal stigihthe thifk so as not to bend easily and the
figures shall be as large as practicable.

4.10. Delivery

4.10.Deliveries will include unloading from carrier and placing in designated location of specified address.

4.11. Appendix

4.11.Note 1- In order that each requestdptract or purchase order quotation will result in fair competition and
delivery of the cable required, the requisition must contain the following information:

Name of CommodiGable; Signal, Polyethylene Insulated Jacketed.
Specification Numbér

Quantity Number of feet per reel and number of reels.

Number of Conductors or Pairs

Size of Conducte®WG number

Color CodingseeSection 4.4. Color Coding

Jacket Type A or B. S8ection 4.6. Identification Tape

Delivery Delivery point(s) anchmex of delivery.

Too Joo Too Jo Jo Joo Too To

4.11.Note 2- If in the opinion of the Quality Assurance officer, analyses and tests are necessary to determine
compliance with any requirement of this specification, a sample consisting of 5 feet shall be taken from ev
manufacturing lot

END OF SPECIFICATIONS FOR TRAFFIC SIGNAL CABLE
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4B. NYCDOT Specification for Calol@0B: Cable for 120
Volt Power Supply

4B.1. Cable Name

4B.1.1. This cable shall be coded and c@l#dB2(a code stands for 2 size 10 AWG conductors with a third
wire for bonding.)

4B.2. Intended Use

4B.2.1. This cable is to be used fovbR@Power systems in NYC. The cable shall be rated for 600 Volts and
have a polyethylémsulated, jacketed cable for use in underground conduit or for aerial use (must have
strain reliefds built in f or cketshaliba b blagksirecolovi t h o u
and be UV resistant and made to endure extreme outdoor usage unprotected without deterioration
insulation or outer jacket fading. This cable shall be rated for direct burial without conduit covering or ott
protection.

4B.3. Camstruction

4B.3.1. The conductors shall be round annealed copper conforming to ASTM3dddigmedibletshall be a
3 conductor type with two size 10 AWG wire size conductors one white solid wire and one black solid w
with the third conductor size 8#&¢Ginned stranded wire.

4B 4. Insulation

4B.4.1. The insulation shall be a-$w@ilized polyethylene conforming to the requirements of ASTM designation
D 1248 for type 1 category 5 grade E4 materials. This insulation shall be concentrically applied about t
condator. This installation shall meet the following requirements when tested in accordance with the
procedures of ASTM designation D 2633 and D 1351.

4B.4.2. This cable shall meet all other requirements as listed in the latest NYCDOT traffic specifications.

END OF SCIFICATIONS FOR CABLEGEC
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Specification 42. NYCDOT Specification for Cable 6B Cable for 120 Volt Power Supply

4C. NYCDOT Specification for Calki®R:. Cable for 120
Volt Power Supply

4C.1. Cable Name

4C.1.1. This cable shall be coded and cal&fl @ code stands for 2 sixX&/& conductors with a third wire for
bonding.)

4C.2. Intended Use

4C.2.1. This cable is to be used fov@R@ower systems in NYC. The cable shall be rated for 600 Volts and have
a polyethylehiasulated, jacketed cable for use in underground conduit or for aerial use (must have strain
reliefds built in for aer.icadtshallbea bladkinltalondnd ke Uvhe s s e
resistant and made to endure extreme outdoor usage unprotected without deterioration of insulation or oL
jacket fading. This cable shall be rated for direct burial without conduit covering or other protection.

4C.3. Camstruction

4C.3.1. The conductors shall be round annealed copper conforming to ASTM3d&igatiblelshall b2 a
conductor type with two s&/& wire size conductors one white solid wire and one black solid wire with the
third conductor size 8 AWAI@G tinned stranded wAteconductors shallTtiened copper.

4C.4. Insulation

4C.4.1. The insulation shall be a-$tadflized polyethylene conforming to the requirements of ASTM designation D
1248 for type 1 category 5 grade E4 materials. This insulati@orsfeiitrically applied about the
conductor. This installation shall meet the following requirements when tested in accordance with tf
procedures of ASTM designation D 2633 and D 1351.

4C.4.2. This cable shall meet all other requirements as listed in tlD@Estdffic specifications.

END OF SPECIFICATIONS FOR CARIOB2C
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Spedfication 5: NYCDOTSpecification for Accessible Pedestrian Signal (APS) Cable

5.NYCDOT Specification for Accessible Pedestrian Signal
(APS) Cable

5.1.General

5.1.1.The APS cable shall be used for low voltage interconnection between the Pedestrian signal and the Al
Devise.

5.1.2.The cable shall have 3 pair (6 conductors) of tat€d1BBstrand tinned copper and a single bare 8 AWG
7 strand tinned copper.

SAWG

146 OD

5.1.3.The cable primary insulation shall 105° C temperature Rating and made from PVC with a Nominal w.
thickness of 0.015 inch with a secondary insulation made of nyldiekittessvaallo4 inch

5.1.4.The cable shall be wrapped in a waterblock tape between the conductors and outside jacket.

5.1.5.The outer jacket shall be made ef@B?QC with a nominal thickness of 0.045 inch ,the total outside diameter
of the cable shall be underiGch0

5.1.6.The cable temperature rating shall%€ to 105° C with a 600 VAC operating voltage.

5.2 Cable Characteristics
5.2.1.This cable is made with pvc/nylon covered tinned copper conductors and twisted into pairs.

5.2.2.lt is then cabled together with an 8 AWGrdrairdvillers to make round with an overall waterblocking tape
and jacketed with an overall PVC jacket

5.2.3.The cable shall be Sunlight, Oil & Gas ResistarhariRetardant VMROHS
5.2.4.Color coding: White/BldR&d/GreerBrown/Yellow

5.3.Identification Tap

5.3.1.There shall be placed within the cable beneath the outer jacket a continuous tape bearing the name of t
manufacturer of the cable, the month and the year of manufacture, the maximum working voltage, number
size of conductors, trade name of bable, t ont r act number, footage mar ki
City of New Yorko and such other identifying wo
repeated at intervals of not greater than 2ft. The tape shall also catrynamimgnsin intervals of five
feet indicating distance in feet from the free end of the cable. The tape shall b#sii. WwidbaliHae
nonabsorptive and shall have no injurious effect on the cable.

END OF SPECIFICATIONS FOR ACCESSIBLERENESBINAL (APS) CABLE
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Specification 6

NYCDOBpecifications for Anchor Bolt Assemblies for
Standard Traffic Signal Poles

ltem No. 200206 J6 Anchor Bolt Assembly
tem No.2002* 16 Anchor Bolt Assembly
ltem No. 20220 1%0 Anchor Bolt Assembly

Date of Revision Revised by Description

6/17/06 Revised spec date
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Spec 6NYCDOTSpecification for Anchor Bolt Assemblies for Standard Traffic Signal Poles

6.NYCDOT Specifications for Anchor Bolt Assemblies for
Standard Traffic Signal Pole

6.1.General

6.1.1.The scope of work under this Specification shall be the satisfactory manufacturilyeagsambly, d
stacking of anchor bolt assemblies, as detailed on the specificatio@teaaing decordance with these

specifications.
6.2 Material
6.21Each assembly shall consist of an ALO babrdut a hex
with washer and | ock washer. A heavy standard pl

couplings shall be made of-bparth, heblled, mild carbon steel as per ASTM Specifg@#65, A
Grade A with a minimum yield gfo86,000 PSI and a minimum tensile strength of 58,000 PSI unless
otherwise noted.

6.3 Manufacture

6.3.1.All threading shall be standard National Coarse (NC) threadinglaih 3 fimathat any unit of a bolt
assembly shall be interchangeable with the same unit in any other assembly of the same bolt size includec
this order. All stud bolts shall be completely threaded. The coupling shall be completely threaded concentric
theaxial counter lines. All burrs and sharp edges shall be removed and the threaded ends slightly chamfer
before galvanizing.

6.3.2.All parts shall be individualhgaieanized after fabrication and before assembling according to ASTM
Specifications AXE exept for the female threading in the coupling which shall be tapped after galvanization,
unless otherwise noted. After galvanizing, the threading shall be brushed or spun to remove any lumps &
excess fluid retained after dipping in the galvanic solution.

4.1.1.In the manufacture of the bolts, care shall be used to maintain the original strength of the steel throughout
entire bolt length.

6.4 Assembling

6.4.1.Anchor bolt assemblies shall be completely assembled and then securely wired together for shipment in
guantities, per pole, noted for particular type on the specificatiof0@rav@ogpkng joints shall be
screwed tight for locking action and the exposed threading shall be protected before shipment with burlap,
the equivalent. These groups of agsembls h a | | be tagged to identify th
name, year of manufacture, and the order number. The information on the tags shall remain legible, dur
outdoor storage, for a period of at least five (5) years from theetiyne of deli

6.5.Samples

6.5.1.Two complete gseduction samples of each item in the BID SCHEDULE shall be delivered for inspection anc
testing within ten (10) consecutive calendar days after notice from the City of New York.

6.5.2.Upon receipt of this notice, the Consitzadtaslso submit six (6) complete sets of working drawing to the
Department. Failure to submit the samples and drawings within the time specified will be sufficient reason
declare the Contractor in default.

6.6 Delivery Time
6.6.1.Quantities and timing ofef@édis shall be as noted in the BID SCHEDULE.
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6.7 Delivery Point

6.71.The Contractor shall make deliveries to26the De,|
Metropolitan Ave in Middle Village (Queens), NY 11379, any other locations withé Glity ifiniiewf
York designated by the Department, or as directed by the Engineer. Material/equipment will be accept
between the hours of 8:00 AM and 12:00 PM with unloading to be completed before 3:00 PM, Monday tf
Friday, except holidays. The Cmmtnagst notify the Department at least 24 hours in advance of delivery.

6.7.2.The Contractor shall deliver material into the designated storage point and shall unload and stack this mate
under the direction of the Department.

6.7.3.The Contractor shall furniiskalzor, dunnage, blocking, wedges, and pallets necessary for the safe delivery,
unloading and stacking of material to a height of fifteen (15) feet under this Specification to the Department.

6.7.4.The Contractor shall pay all transportation and defjesrasstumiated with this Specification.
END OF SPECIFICATIONS FOR ANCHOR BOLT ASSEMBLY FOR TRAFFIC SIGNAL POLE
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Specification 7

NYCDOSpecifications foAdjustable Three Section Die
Cast Aluminum Traffic Signal Face with LED Lenses

Item No30013(LED) -  80LED Lenses
Item No31500(LED) -  120LED Lenses
Revision number| Revision Date Revised by Reason

7.2 5/10/06 amber led, remove lamp
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Spec 7: NYCDOT Spec for Adjustable 3 Section Die Cast Alum Traffic Signal Face with LED Lenses

7.NYCDOT Specifications for Adjustable Three Section Die
Cast Aluminum Traffic Signal Face with LED Lenses

7.1 Definitions

7.1.1.Traffic Signat any highway traffic signal by which traffiméebftetirected to stop and permitted to
proceet

7.1.2.Signal Housing the part of a signal section that protects the light source and other required components

7.1.3.Signal Headan assembly of one or more signal faces that is provided for controlling traffic movements on on
or more approaches.

7.14Si gnal Facewa(yf oSringenaasediilynoé one or more signal sections that is provided for
controlling one or more traffic movements on a singlé approach

7.1.5.Signal Section the assembly of a signal housing, signal lens, if any, and light source with necessary
components (such as visor, louver) to be used for displaying one sifjnal indication

7.1.6.Signal Indicationthe illumination of a signal lens or equivalent deiteg afresuniformly colored Red,
Yellow or Green Lens, or corresponding colored arrow lens.

7.1.7.Lens- the part of the signal section that redirects the light coming directly from the light source and its reflect
if any.

7.1.8.0Optical Unit an assembly ofdieacting cover glass or lens, reflector and lamp socket with the necessary
supporting pars to be used for providing a single "Signal Indication".

7.1.9.Signal Visor the part of signal section that directs the signal indication specifically to dpperathing traf
reduces the effect of direct external light entering thefsignal lens

7.1.1(5ignal Louveir a device that can be mounted inside a signal visor to restrict visibility of a signal indication fron
the side or to limit the visibility of the signalnindieat&rtain lane or lanes, or to a certain distance from the
stop link

7.1.11.EDi A traffic signal lens that uses Light Emitting Diodes as the light source.

7.1.1Pedestrian SignalHedda s i gn al head, which contains the symb
AUpraised Hando (symbolizing Donét Wal k)4 that i

7.2 General

7.2.1.These specifications are for aghotien onsignal face traffic signal head, electrically operated on a 120 V,
60 Hz alternating current, and designed for vertical mountinghddek fighidte designed so that when
mounted its orientation may be adjusted without removal from the brackets. The design of the signal shall
such that, with the aid of simple tools and the addition of New York City approved parts, itcshall be possible
make an assembly consisting of one, two, three, four, five or six signal sections, one above the other. It sl
further be possible with the addition of New York City bracket assemblies and accessories to assemble one
more such signal faces imieaignal face, thrsignal face, fesignal face or fisignal face traffic signal
head. The Contractor shall personally inspect and become familiar with the New York City approved pa
bracket assemblies and accessories prior to the submiskidhiefshall be done so that the design of the
signal will be compatible with the New York City approved parts and assemblies without any modifications
use of any additional parts.

7.2.2.The signal head shall be completely assembled and shall ingludelhtersses, visors, optical systems,
terminal block and necessary wiring.

* MUTCD, 2009; Section 1A.13
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7.2.3.Any part not mentioned in these specifications, but necessary for satisfactory use of the signal, shall |
furnished by the Contractor as though such necessary part was specified.

7.2.4.Any unit in the signal head assembly shall be interchangeable with the same unit in other signals of the sa
type.

7.2.5.The lighted signal shall be clearly illuminated, without spots or shadows, over its entire surface when view
from the usual angles eneoed in service. The optical unit and visor shall be designed as a whole so as to

eliminate the return of outside rays entering the unit from above the horizon (known as sun phantom). T
optical unit shall be so designed and assembled that nsdigi ¢eomeone indication to another.

7.2.6.All signal indications for each signal face shall be in a straight line and assembled for vertical operation.

Position Signal Indication
1 Red
2 Yellow
3 Green

7.2.7.The signals shall have a finger safe terminalstdtéell in each unit having at least four terminals. Each
terminal shall have 2 connected screw terminal with a pressure pad installed under each screw terminal. T
block shall be rated for 55 Amp at 600 V and rated for use with both soliwmed®&tiaddeck shall be
held in place by 2 stainless steel screws #8 minimum and treaded into a tapped hole. The block shall |
equi valent to the fAMarathond electric block in wu

7.3.Housing

7.3.1.The section housing shall consisteftmplete independent sections completely water resistant, one for
each optical system, which can be fastened together with common hand tools, such as screwdriver or wrer
to form a rigid weather resistant assembly with one signal face.

7.3.2.The top and bartt of the housing for each section shall be die cast integrally with the sides forming a complete
and independent unit. Aluminum alloy number 13 or approved equal, which shall meet the requirements
ASTM Specification-88%, shall be used for the hguail castings shall be free of voids, fins, burs, dents,
cracks and sharp ridges.

7.3.3.The top and bottom of the housing shall have an opening two inches in diameter to permit entrance of one
onehalf inch connecting hardware and there shall beoperitigein the top or bottom of the housing. The
top of each section shall have 72 evenly spaced protruding serrations integrally cast around the pipe openi
The bottom of each section shall have 72 evenly spaced received serrations intedrtily pig& aroun
opening. The top and bottom serrations shall match and conform with the New York City specification draw
set SED06. A neoprene gasket shall be provided for the top of each signal section to provide a weathe
resistant seal between eacloseatid also between the signal face and the bracket fittings.

7.3.4.Individual signal sections shall be fastened together by means of approved cadmium or zinc plated coupler.
coupler shall provide sufficient space for the entrance of two cableg dmrhetdthaththdeeirths of
an inch. This coupler shall rigidly hold the sections in place with the matching or meshing of the top and bot
serrations and permit rotation of one section with respect to another when required. The use of tie rods will
be acceptable.

7.3.5.Two hinge lugs, for mounting the door, shall be cast integrally with the side of the housing at the left side of
door.

7.3.6.Two lugs shall be cast integrally with the side of the housing, at the center of the right side of the door,
acommodate an eelt latch with a wing nut and plain washer, all stainless steel. The hinge pins for the door
and latch shall be of stainless steel.

7.3.7.The end of the threaded portion of theliegkall be slightly upset, after the washer and windded,are
to prevent their loss.
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Spec 7: NYCDOT Spec for Adjustable 3 Section Die Cast Alum Traffic Signal Face with LED Lenses

7.4 Housing Door

7.4.1.The housing door of each section shall also be die cast of the same alloy as the housing. A gasket groove s
accommodate a weather resistant neoprene gasket, which, when the door is closed shalkedal against a
bead on the housing making a positive weather resistant and dustproof seal.

7.4.2.A raised collar shall be cast integrally with the door around the periphery of the lens opening, on the outsid
the door. This collar shall be designated to fithepvistr in such a way as to prevent any perceptible
filtration of light between the door and the attached visor. The minimum height of the raised collar shall
fivesixty fourths of an inch.

7.4.3.The hinge lugs shall be cast integrally with the dddre Ipa$sible to completely invert the signal head,
rearrange the lenses and provide reverse door swing whenever conditions require.

7.4.4.A lug with an opend slot shall be cast integrally with the right side of the door, at the center, which will
provide bearing surface for the wing nut on tbeltdpéch.

7.4.5.The door shall also contain fou24#1@pped holes equally spaced and straddling the vertical centerline
through bosses on the door. These holes will accommodate visor clip connectienarah léres alitsid
connections on the inside of the door. The fastening screws shall be the Truss Type of stainless steel

7.5Visor

7.5.1.Each section shall be provided with a removable visor of #16 american gauge aluminum sheeting. TI
aluminum used shall be-heattreatable alloy 36834, or approved equal. The clip angles shall be the
same gauge and alloy as the visor.

7.5.2.The visor shall be manufactured according to the specificatiorf0@awimey SEpplicable.

7.5.3.The visor shall be securely fastened to theratoibre caised collar, to prevent any perceptible filtration of
signal light around the connection of the visor.

7.5.4.The fastening screws for the visor shal2detitl3 type of stainless steel.

7.5.5.The visor, when mounted, shall have a seven degree dmpewhaoi sa horizontal projection
perpendicular to the door.

7.5.6.The removal or mounting of the visors shall be accomplished either by the visors being manufactured w
slotted bars which shall keep the screws in place or in accordance with thiizapiegfieBiE@nvhere
applicable which call for visors having 0Ko hol e
the visors.

7.6.Lens (LED)

7.6.1.The lens for the traffic signal indications shall be LEDs and conform to the Newcéatidn€ityr 3 ieiifi
vehicular signals (Specification 7B).

7.7 Gaskets

7.7.1.Door Gasket A neoprene hollow cored door gasket shall provide positive seal between the door and signa
housing.

7.7.2.Lens Gasket A special slotted air cored neoprene lens gasket shallgiregidegie between the lens
and the signal door and between the lens and the reflector holder. It shall be an unbroken circular gasket wi
"D" shaped cross section.

7.8 Painting

7.8.1.All metal surfaces of the signal head, including both sides of all bisdisststieaned of all foreign
deposits, oil and grease,thad neutralized for priming. This shall be followed by immersion from 25 to 35
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seconds in a phosphate coating solution as-@86AMIA Government Specification: next a clear water
rinsefollowed by immersion in a sealing, neutralizing solution:bileed ceaimel asball meet or

exceed the salt spray and be added two coats of best quality alkyd wmskéghenamal and shall

meet or exceed the salt spray and weatheronietenants of Federal SpecificatiBriZ16. On all but

the inside surfaces of the visors, the two final coats shall be Federal Yellow matching 13538 Feder
Specification #595. The inside of all visors shall be painted two coats of flat blaepazatarhriall

shall be painted before assembly: each coat shall be baked on separately. The stainless steel latching devi
shall not be painted.

7.8.2.No painting or preparation shall be started before notifying the Inspector and allowing him ample time a
opportunity to inspect the product.

7.9Crating

7.9.1.0ne complete signal head shall be safely packed in a carton with visors. All necessary packing shall be use
prevent damage to signal when shipping.

7.9.2.Both ends of all cartons shall be clearly marked thedemtifgnts, the manufacturer, and the order and
serial numbers.

7.10. Samples

7.10.ITwo complete gsduction samples shall be delivered for inspection and testing within thirty (30) consecutive
calendar days after notice from the City of New York. Updnhiscedgpice, the Contractor shall also
submit six (6) complete sets of working drawings to the City of New York, submit the samples and drawir
within the time specified will be sufficient reason to declare the Contractor in default. Sarapél and drawings
be delivered to the Depart me 26 Mesropdifan AvdnuweuMidelle ( | o a
Village (Queens), NY 11379.

7.11. Tests

7.11.17The City may employ any organization it may deem qualified to perform any test required to determir
compliancef the Contractor's product with this specification. The costs of such tests are to be borne by the
successful bidder.

7.12.  Delivery Point

712041 1 equi pment shall be delivered t o26tMhtmpollaep ar t me
Ave in Midd¢illage (Queens), NY 11379, any other locations within the limits of the City of New York
designated by the Department, or as directed by the Engineer. Material/equipment will be accepted between
hours of 8:00 AM and 12:00 PM with unloading toetesd duefgrle 3:00 PM, Monday thru Friday, except
holidays. The Contractor must notify the Department at least 24 hours in advance of delivery..

7.13. Delivery and Method

7.13.IThe Contractor shall deliver material into the designated delivery point, anddskttkntoadnaterial
under the direction of the warehouse supervisor

7.13.ZThe Contractor shall furnish all labor, dunnage, blocking, wedges and other equipment necessary for the s
delivery, stacking and storing of material under this Specificatoy tedtisfRBepartment.

7.13.Quantities and timing of deliveries shall be as noted in the BID SCHEDULE.

7.13.4The Contractor shall pay all transportation and delivery charges associated with this Specification.
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7.14. Inspection

7.14.IThe Contractor shall maintain an insptaffievhose duty shall be the maintenance of a high quality product
as to materials and workmanship of all equipment purchased under this Specification. The Contractor, wt
required, shall make inspectorés names availabl e

7.14.2)nder this Specification, the Contractor shall furnish the City's representatives with adequate facilities for
proper performance of his duties.

7.15. Guarantee

7.15.1A1l materials furnished under these specifications shall be guaranteed for a pgeiadfairortad date
of completion of this Specification. During the term of the guarantee, the Contractor shall repair or replace,
from all expense to the City including delivery and shipping charges, and deficiencies due to faulty materia
workmaship.

END OF SPECIFICATIONS FOR ADJUSTABLE THREE SECTION DIE CAST
ALUMINUM TRAFFIC SIGNAL FACE WITH LED LENSES
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7B. NYCDOT Specification for LED Vehicle Traffic Signal

7B.1.

7B.1.1.

7B.1.2.

7B.2.

7B.2.1.

7B.2.2.
7B.2.3.

7B.2.4.

7B.2.5.

7B.2.6.

7B.2.7.

7B.3.

7B.3.1.
7B.3.2.
7B.3.3.
7B.3.4.

7B.4.

7B.4.1.

7B.4.2.

7B.4.3.
7B.4.4.

7B.4.5.

General

This materiapecification is for light emitting diode (LED) vehicular traffic signals, including arrows, for use
in the City of New York. The arrows are not required to meet the intensity requirements described in t
specification.

The maximum wattage acceptalilbslas follows:

8" Green Signdl0 Watts 12" Green Signa0 Watts 12" Green Arre0 Watts
8" Amber Signdl5 watts 12" Amber Sign&b Watts 12" Amber Arred2 Watts
8" Red Signa® Watts 12" Red Signdb Watts 12" Red Arrov@ Watt

Installation

LED traffic signal modules shall be designed as retrofit replacements for the existing signal lamps in tl
City of New York.

LED traffic signal modules shall not require special tools for installation.

LED traffic signal modules sliaibfthe existing traffic housings built to the Vehicle Traffic Control Signal
Head (VTCSH) Standard without any modification to the housing.

LED traffic signal modules shall be weather resistant, fit securely in the housing and shall connect direc
to &isting electrical wiring.

Installation of a retrofit replacement LED signal module into the existing signal housing shall only requ
the removal of the existing optical unit components, i.e., lens, lamps, gaskets and reflector.

Each retrofit kit shatllude all necessary components to complete conversion including a one piece
gasket.

All components removed from the existing signal housing shall become the property of the Contractor.

LED Signal Lens

Lenses shall be tinted to enhance ON/OFF corerastshBi be uniform across the face of the lens.
The signal color must be easily identifiable when the signal is not energized for installation purposes.
The lens of the LED traffic signal modules shall be field replaceable.

The lens of the LED trafinal modules shall be of polymeric material, UV stabilized, smooth faced and
a minimum &§" thick.

Signal Module Construction

The LED traffic signal module shall be a sirgglataspéfd device, not requirisgeoassembly for
installation intive existing traffic signal housing.

All Red and Amber LEDs shall be "AllnGaP" technology or equal and rated for 100,000 hours or more
25° C (77° F) and 20 mAmp. "AlGaAs" technology is not acceptable.

Al | green LEDs shall be "I nGaNo technology or

All internal LED and electronic components shall be adequately supported to withstand mechanical shc
and vibration from high winds and other sources.

The signal module shall be made of UL940Wéxdlalmet materials. The lens is excluded from this
requirement.
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7B.4.6.
7B.4.7.

7B.4.8.

7B.5.
7B.5.1.

7B.5.2.

7B.6.
7B.6.1.

7B.6.2.

7B.6.3.

7B.6.4.

7B.7.
7B.7.1.

7B.8.
7B.8.1.

7B.8.2.

7B.8.3.
7B.8.4.
7B.8.5.

7B.8.6.

7B.8.7.

LED traffic signal modules shall have a prominent and permanent vertical indexing indicator for corre
indexing and orientation inside the signal housing.

Each individual LED traffic signal module shall be identified for warrantythberpesasaciilrer's
name, serial number and operating characteristics, i.e., rated voltage and power consumption.

All modules shall be incandescent look modules.

Environmental Requirements

The LED traffic signal modules shall be rated for use inttlopenatiig temperature rang®oC
to 60° C40° F to 140° F).

The LED traffic signal modules, when properly installed with gasket, shall be protected against dust a
moisture intrusion per requirements of NEMA Stari@@t 886tions 4.7.208 4.7.3.2, for type 4
enclosures to protect all internal LED, electronic and electrical components.

Luminous Intensity

The minimum maintained luminous intensity of the LED traffic signal module shall not be less than tt
values established in Table 8°a€ §100° F) throughout its warranty period.
The initial luminous intensity of the LED traffic signal module shall be sufficient so as to ensure the valu
defined in Table 2 at 38° C (100° C) when first provided and shall be substantiatedlddy independent
reports.
The maximum luminous intensity of the signal module, within its operating range and during the warrar
period, for the 8" and 12" signals shall not exceed 800 candelas for red and 1,600 for green.
The luminous intensity of the LED trafiicnsiglule shall not vary more than +10 % for the voltage
range of 80 VAC to 135 VAC.

Chromaticity
The measuraghromaticity coordinates of the LED signal modules shall be between 500nm and 650nm,
conforming to the chromaticity requirefreetsion 8.04 and Figure 1 of the VTCSH standard.

Electrical
Two secured, color coded, 914 mm (36 in) long, 600V, 20 AWG minimum, jacketed wires, conforming
the National Electrical Code (NEC), rated for service at 105° C (221° F), 2% timrsddppedtand
be provided for electrical connection.
The LED traffic signal module shall operate from a 60+3 Hz AC line over a voltage range of 80 VAC to 1
VAC. The current draw shall be sufficient to ensure compatibility and proper triggeringf and operat
load current switches and conflict monitors in the signal controller units in use in the City of New York.
Nominal operating voltage for all measurements shall be 120+3 VAC RMS.
The LED circuitry shall prevent flicker at less than 100 H4tagerrdreyecspecified above.
The LED circuitry shall include voltage surge protection agspesitidriginoise transients and
lowrepetition noise transients as stated in Section 2.1.6, NEMA Qta#fizd TS
Catastrophic failure of one LED digfttesshall result in the loss of no more than 10 percent of the
signal's light output.
The LED signal module shall be operationally compatible with the currently used controller assemblies.
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7B.8.8. The City of New York utilizes eteetivanical and type 176 svetches. The LED signal module shall
be operationally compatible with both types to allow for potential upgrades in the future. The LED sigr
module shall be operationally compatible with voltage conflict monitors.

7B.8.9. The LED signal module includimgifisrg must meet Feder@lommunications Commission (FCC)
Title 47, Subpart B. Section 15 regulation concerning the emission of noise.

7B.8.10. The LED signal module shall provide a power factor of 0.90 or greater over the operating voltage ran
and temperatu@nge specified above.

7B.8.11. Total harmonic distortion (current and voltage) induced into an AC power line by an LED signal modt
shall not exceed 20% over the operating voltage range and temperature range specified above.

7B.8.12. Shut down circuit should be trighggree absence of LED current and not by measuring the output
voltage across the LEDs.

7B.8.13. Power supply must be current regulated.
7B.8.14. Transient Voltage Protection

7B.8.14.1. The LED modulelmward circuitry shall include voltage surge protection to withegtetitidhigh
noise transients and-fepetition, higimergy transients as stated in NEMA Stangd@@03S
Section 2.1.8.

7B.8.14.2.In addition the module shall withstand the following surge immunity tests:

A Sec 2.1.6 NEMA-Z8003, 300V, 2500W (Yelleiwct2only)

A Sec 2.5 NEMA F$2003, 600V, 10 microfarads (YeHoahlanly)

A IEC 10085 & ANSI/IEEEC62.£201202, 3kV, 2 Y

A IEC 100812 & ANSI/IEEEC62£1202, 6 kV, 30 Y

7B.8.15. Electronic Noise The LED module and the associatbdamh circuitty must meet Federal
Communications Commission (FCC) Title 47, Subpart B, Section 15.109(b) regulations concerning tl
emission of electronic noise by Class A digital devices.

7B.8.16. Power Factor (PF) and AC Harmonics

7B.8.16.1.LED modules shall provide a power factor of 90% or greatsatstest opminal operating
voltage and 25° C (77° F).

7B.8.16.2. Total harmonic distortion induced into an AC power line by an LED signal module, operated a
nominal operating voltage and 25° C (77° F) shall not exceed 20.

7B.8.17. Failed State Impendenthe LED moduleaitbe designed to detect catastrophic loss of the LED load.
Upon sensing of the LED | oad, the module shall
power leads within 300 msec. The LED light source will be said to have faildlg datdsiitepbica
show any visible illumination when energized according to Section 4.2.1 after 75 msec.

7B.9.  Controller Assembly Compatibility

7B.9.1. The current draw shall be sufficient to ensure compatibility and proper triggering and operation of lo
current stghes and conflict monitors in signal controller units.

7B.9.2. Oftstate Voltage Decay: When the module is switched frstat¢ht dhe effate, the terminal
voltage decay to a value less than 10 VAC RMS in less than 100 msec when driven byed maximum allow
load switch leakage current of 10 mAmp peak (7.1 mAmp AC).

7B.10. Quality Assurance

7B.10.1. LED traffic signal modules shall be manufactured in accordance with a vendor quality assurance (Q
program including both design and production quality assurance. Ad &% pesteresults
documentation described further shall be kept on file for a minimum of seven years.
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7B.10.2. The following Production Quality Assurance tests shall be performed on each new LED signal module pi

to shipmeniThe specific values of the testtsewith the corresponding serial nameb&y be
documented for each LED signal module. Failure to meet requirements of any of the tests shall be cau
for rejection. This documentation must be famtlargtech invoice.

7B.10.2.1. Signal Module Bimnall LEBignal modules shall be energized for a minimum of 24 hours, at 100
percent duty cycle, in an ambient temperature of 60° C (140° F).

7B.10.2.2. After burn, all LED signal modules shall be tested for rated maintained minimum initial luminous
intensity. Each modslall be energized at the nominal operating voltage -fioinwefive
stabilization period before measurement is made. The ambient temperature for this measuremer
shall be 25° C (77° F). A single point measurement with a correlation to theaenienssty requ
defined in this specification shall be used.

7B.10.2.3. After burin, all LED signal modules shall be tested for power factor and shall meet the requirements
defined in this specification.

7B.10.2.4. After burm, LED signal modules shall be measured for cuimeatrip@res. The measured
current values shall not exceed 110 percent of the design qualification measurements (described |
the next section).

7B.10.2.5. All LED signal modules shall be visually inspected for any exterior physical damage or assembl
anomalies. Caukhttention shall be paid to the surface of the lens to ensure there are no scratches,
cracks, chips, discoloration, or other defects.

7B.10.3. Design Qualification Testing

7B.10.3.1. Design Qualification testing described below shall be performed and the reshtifightest data
submitted to the Department for approval. All Design Qualification testing shadlfteeaperformed
burn in (module energized for a minimum of 24 hours, at 100 percent duty cycle, in an ambien
temperature of 60° C (140° F). Signals submtigsidshall be representative of typical production
units.

7B.10.3.2. Documentation of each of these tests results shall be submitted, in a binder with tabs labeled with tt
signal color and the corresponding letter of the test describestdb&lovrticle B.10.3.3.1
to Article 7B.10.3.38all be performed on the same samplactetest shall be performed on
red, amber and green signals.

7B.10.3.3. The following is the list of tests required:

7B.10.3.3.1. The LED signal modules shall be tested for minimum initial Ingiip@teadke of
the 80 points indicated in Table 2. These measurghall be recorded at an ambient
temperature of 25° C (77° F) after the signal has operated for 60 minutes.

7B.10.3.3.2. The LED signal modules shall be tested for luminous intensity dLiffilt08tR38°
allowing the signals to achieve thermal equilibrium for 60 minutes, while the signal is energized &
nominal operating voltage, at 100% duty cycle. A single luminous intensity measurement shall b
recorded and correlated to the requireniatie &f

7B.10.3.3.3. The LED signal modules shall be measured for current flow in amperes by an
independent testing laboratory.

7B.10.3.3.4. The LED signal modules shall be measured for wattage by an independent testing
laboratory.

7B.10.3.3.5. The LED signal modules shall be measurediatictyrper the requirements defined
in this specification using a spectroradiometer at an ambient temperature of 25° C (77° F).

7B.10.3.3.6. The LED signal modules shall be measured for power factor per the requirements
defined in this specification by an indepesiitantaboratory.

7B.10.3.3.7. The LED signal modules shall be measured for total harmonic distortion per the
requirements defined in this specification by an independent testing laboratory.
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7B.10.3.3.8. The LED signal modules shall be tested for electronic noegupentbats defined
in this specification with reference to Class A emission limits referenced FCC Title 47 Subpart B
Section 15 by an independent testing laboratory.

7B.10.3.3.9. The LED signal modules shall be tested for compatibility with the conthialier unit, conf
monitor and both types of load switches used in the City of New York. These tests are to be
conducted in accordance with the Interim LED Purchase Specification of the Institute of
Transportation Engineers Section 6.4.4.5, 6.4.4.5.1 and 6.4.4.5.2.

7B.10.3.3.10. TheLED signal modules shall be tested for transient immunity (e.g., early electronic
component mortality failures, component reliability problems) using NEMA2-Ea8R8dard TS
Section 2.1.8 by an independent testing laboratory.

7B.10.3.3.11. Mechanical vibration testmgl e performed on the LED signal modules, by an
independent testing laboratory, in accordance SWth88Bl. Test Method 2007, using three
4 minute cycles along each x, y, and z axis, at a force of 2.5 Gs, with a frequency sweep from :
Hz to 120 HZhe loosening of the lens, of any internal components, or any other physical
damage shall be cause for rejection.

7B.10.3.3.12. Temperature cycling shall be performed on the LED signal modules, by an independent
testing laboratory, in accordance wiBTDB8B3, TesMethod 1010. Using the temperature
range of40° C to 60° G40° F to 140° F), twenty cycles (minimum) witmanthetgdwell
time at each extreme shall be performed. Modules under test shall not be energized. Modules the
fail to function properlthat show evidence of cracking of the lens or housing shall be rejected.

7B.10.3.3.13. Moisture resistance testing shall be performed on the LED signal modules with gasket,
by an independent testing laboratory, in accordance with NEMA S@@tdod Zgpe 4
encbsures. Any evidence of internal moisture after testing shall be cause for rejection.

7B.10.4. NOTE:With respect to design changes, if the construction of the module has not been modified,
documentation of testing described in items a through m on oldecceptiaistime of bid.
Updated documentation will be required prior to first shipikrest documentation must be
submitted for both red and green signal modules.

7B.11. Warranty

7B.11.1. Manufacturers shall provide a Certificate of Compliance to this $peatcatishipment of LED
traffic signals.

7B.11.2. Manufacturers shall provide (within 48 hours) a replacement for any LED signal that fails to function
accordance with this specification or does not exhibit the luminous intensity definedn this specificatio

7B.11.3. The term of this warranty shall be seven (7) years from the date of installation.
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Table 1: Minimum Maintained Luminous Intensities (Candelas) Through the Specified Warranty Period

Vertical |Horizontal |8 Inch Ball 12 Inch Ball

Angle Angle Red |Yellow |Green |Red |Yellow |Green
2.5 133 186 177 339 475 451
5.0 115 161 153 295 413 392
7.5 97 136 129 251 351 334

25 10.0 77 108 102 196 274 261
12.5 57 80 76 141 197 188
15.0 41 57 54 109 153 145
17.5 25 35 33 77 108 102
2.5 101 141 134 226 316 301
5.0 95 133 126 214 300 285
7.5 89 125 118 202 283 269
10.0 77 108 102 173 242 231
12.5 65 91 86 145 203 193

7.5 15.0 53 74 70 117 164 155
17.5 41 57 55 89 125 118
20.0 29 41 39 63 88 84
22.5 18 25 24 38 50 51
25.0 14 20 18 27 38 36
27.5 10 14 13 16 22 21
2.5 37 52 49 50 70 67
5.0 34 48 46 49 69 65
7.5 32 45 43 48 67 64
10.0 30 42 40 46 64 61
12.5 28 39 37 44 62 59

12.5 15.0 24 34 32 39 55 52
17.5 20 28 27 34 48 45
20.0 16 22 21 28 39 37
22.5 12 17 16 22 31 29
25.0 10 14 14 19 27 25
27.0 9 13 12 16 22 21
2.5 16 22 21 22 31 29
5.0 15 21 20 22 31 29
7.5 14 20 19 22 31 29
10.0 12 17 16 22 31 29
12.5 10 14 13 22 31 29

17.5 15.0 9 13 12 22 31 29
17.5 9 13 12 22 31 29
20.0 7 10 10 21 29 28
225 6 8 8 20 28 27
25.0 5 7 6 18 25 24
27.0 4 6 5 16 22 21
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